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Reliance HY-CROME Spring Washers 


- 


Publi 


LONG RANGE PROTECTION 


Some track joint bolts in service under proper tension loosen more 
than others. These HY-PRESSURE, HY-CROME SPRING WASH- 
ERS provide efficient automatic compensation for such wear, until 
given regular maintenance attention. Avoid excessive looseness and 
accelerated wear to joint parts and rail ends by using HY-CROME 


protection. The end deflections permit their re-use. 


Installed Calibration Exceeds AREA Specs. Range of Tension 


12,000 to 15,000 Ibs. 4,500 to 5,000 Ibs. Reactive Pres- 500 to 1,000 Ibs. tension 
compressed to solid sure at 4, back turn 1” nut at full back turn 1” nut 


EATON MANUFACTURING COMPANY 


RELIANCE SPRING WASHER DIVISION 
MASSILLON, OHIO 
Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, Sim Francisco, Montreal 


shed monthly by — ms-Boardman Publishing Corporation, 105 W. Adams St. ge Iilinois. Subseription price: United States and Possessions, and Canada, $2.00; 


Foreign $3.00 pingie es 35 cents Entered as second-class matter January 20, 193 , at the pos stoftic ce at Chicago, Tll., under the act of March 2. 187 9, with additional entry at 
Mount Morris ll., m tomice Adédres ommunications to 105 W. Adams St., Chicago, 111. 


704 


November, 1940 Railway Engineering » Maintenance 





BETHLEHEM HOT-FORGED NUTS 
have these positive advantages 





Threads are free from 
cracks and strains 


Metal in sidewall is tough 
and uniformly sound 


Corners are sharp 
Sides are smooth 


Good bearing surface 





Tue Bethlehem Hot-Forged Nut should not be 
confused with nuts made by the old method of 
hot pressing and punching which tears the steel 
and does not produce nuts equal in appearance, 
density and uniformity in dimensions. 

In Bethlehem’s plant hot forging machines 
form the nut while the steel is in a plastic condi- 
tion, thereby imparting to the finished product a 
number of important characteristics not found in 
nuts made by the cold process or in ordinary 
hot pressed nuts. 

As a result of the hot forging process of manu- 
facture, the steel in Bethlehem Hot Forged Nuts 
is uniform and strong throughout and offers 
greatest resistance to fatigue from vibration in 
the threads and wall of the nut. There are no 
cracks or cold strains, hence these nuts do not 


split. They withstand the standard drift test 
without producing any indication of failure. 


* * * 


Bethlehem Hot Forged Nuts are furnished in the 
classifications known to the trade as Hot Punched, 
Cold Punched, and Semi-Finished. 

For the Hot Punched classification the Bethlehem 
nuts are formed in the hot forging machines and are 
furnished in the ‘‘as forged’”’ condition. 

For the Cold Punched classification the Bethlehem 
nuts are formed in the hot forging machines and are 
trimmed on the sides to provide a finish on the 
wrench surfaces. 

For the Semi-Finished classification the Bethlehem 
nuts are formed in the hot forging machines, trimmed 
on the sides to provide a finish on the wrench sur- 
faces, and machined on the bearing surfaces. 


Order a Trial Lot—We recommend Hot-Forged Nuts wherever a more accurate, dependable and 
stronger nut is required. Order a trial lot and note the superior qualities of these nuts. 


BETHLEHEM STEEL COMPANY 
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INSTALLING TWO 66-INCH CULVERTS © 


without slowing 
down a train! 


HIS installation of U-S-S Cul- 
verts is outstanding for a num- 
ber of reasons. It had to be placed 
under a high-speed, double-track 
main line without interfering with 
trafic; the 66” diameter pipe was 
extra large for a jacking job; the fill 
was composed entirely of milky-like 
sand that wouldn’t arch and the road- 
bed was only seven feet from the top 
of the pipe. In spite of difficulties, the 
job was finished without even a slow 
order for either passenger or freight 
trains. 



















65 m.p.h. freight train pound- 
ing over two corrugated cul- 
verts made of U-S-S 8 gage 
Galvanized Culvert Sheets. 
Trains didn't even slow down 
while these culverts were being 
installed. 


In addition to this, the settlement 
of the track since the installation has 
been practically nil. The section fore- 
man picked up the track once just 
after the joh was finished and only 
once again since. Naturally,the small 
amount of surfacing was appreciated 
by the engineering and operating de- 
partments of the railroad. 





























NOTE PERFECTLY LEVEL 
TRACK over culverts which 
were jacked through a sand fill. 








Railroads are using corrugated 
metal culverts more and more be- 
cause they withstand the impact of 
heavy, fast trains and the stresses of 
soil movements. They can be installed 
quickly and easily at low cost and 
usually without traffic interruptions. 





This job was done by one of our 
culvert fabricators in the mid-west. 
We'll gladly put you in touch with 
them or with others in your territory. 
Just write to one of the companies 
below for more information. 


U:S:‘S GALVANIZED CULVERT SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 














706 November, 1940 Railway Engineering «1 Maintenance 


On every Fairmont inspection and section car, rein 
forced hickory lift handles extending from the 
front or the rear, provide extra leverage for swing- 
ing the car from the track. The rail skid between 
the front and rear wheels further simplifies the job. 





EASY HANDLING 


Fairmont Railway Motor Cars Set The 
Standard In Light Weight Construction 


Because easier handling means greater safety for the men, 
cars and other property of the railroad, Fairmont has con- 
stantly led in features that make for better car control. 
They have worked with metallurgists in developing special 
alloys and specially fabricated parts that combine great 
strength with light weight. In achieving this goal, they have 
kept well in mind the importance of durability. The result is 
equipment which, while easy to handle, is also easy and 
economical to maintain. Fairmont Railway Motors, Inc., 
Fairmont, Minnesota. 





On THE 308 
coumTs 


pein S BES ase 


M14 SERIES G Light Section 
Car. Seats 1 to 6 men; can tow a 3.000 Ib. load 
on a trailer up a '/% grade at 24 m.p.h 


ia 


OF ALL THE CARS INSERVICE TODAY * + 4oee Zhan Half are Fairmont 
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Anticipate next year's 
possibilities. The efficien- 
cy of Woolery Tie Cut- 
ters under normal condi- 
tions, will be of still great- 
er value when heavier 
traffic and higher train 
speeds of 1941 will de- 
mand more exacting 


roadway maintenance. 
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WOOLERY 
TIE CUTTERS 


Why not enjoy the same economies in tie renewals NEXT 
YEAR that were effected this year by hundreds of Woolery 
Tie Cutters on roads throughout the country. 


Let us show you the figures—taken from actual experience— 
which prove that costs were reduced 30% and the 
completed weeks, and even months, ahead of schedule. 

The work is made easier—retamping is practically eliminated 
—the compacted bed of the old tie is not disturbed—the track 
surface is not affected. 

WOOLERY TIE CUTTERS belong in your 1941 budget— 
they will pay for themselves twice over in a single season. 
Send for 12-page booklet. 


WOOLERY MACHINE COMPANY 


MINNEAPOLIS 


Pioneer Manufacturers of 


MINNESOTA 


TIE CUTTERS *© SWITCH HEATERS * MOTOR CARS 


te RAILWAY MAINTENANCE EQUIPMENT gis 
ic f 


RAILWAY WEED BURNERS ® BOLT TIGHTENERS 
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TO RECONDITION 
YOUR EQUIPMENT 





A FEW OF MANY PARTS 
TO BE RECLAIMED HERE 


Swing conveyor belt drive drum — 
bronze welded 
Rear Conveyor head bearing cage bracket — 
bronze welded 
Digging arms — steel welded 
Rail racks — hard surfaced 
Nose plate — hard surfaced 
Sprockets — built up with mild steel, 
then hard surfaced 
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,.-DO IT THIS SURE, ECONOMICAL Ginco) WAY 


Now that the working season is over, you will be 
shopping and reconditioning work equipment for 
Spring use. A sure, quick, inexpensive way to be 
prepared is to fully utilize the Airco Oxyacetylene 
Processes. 

The ballast moles pictured here, in for repair, are 
typical of the equipment repair problems profitably 
solved by the application of oxyacetylene welding 
and hard facing. Worn parts will be built up, then 


hard-faced for longer service ... broken parts 


will be welded — at a fraction of the cost and time 
which replacement would require. When recondi- 
tioned, the moles will be as serviceable as new. 

The savings made possible with time-proved 
Airco methods and equipment are important. Airco 
customers reduce their maintenance costs through 
the use of Airco 99.5% pure oxygen, acetylene, 
apparatus, and the practical advice of the members 
of our Applied Engineering Department. Write any 
Airco District Office for full details. 


AIR REDUCTION 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. DISTRICT OFFICES IN PRINCIPAL CITIES 


@ SERVING RAILROADS FROM COAST TO COAST ® 
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The Manner of 


APPLYING or REAPPLYING 
THE WOODINGS ANCHOR 


Precludes the Possibility 
of Damage from 
Installation 


THIS ACCOUNTS FOR WOODINGS 
HIGH REAPPLICATION VALUE 


Woodings Forge & Tool Co. 


Verona, Pa. W Chicago, Il. 
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COMPRESSORS for 


BRIDGES and BUILDING 
MAINTENANCE 





MODEL 60. Mounted in rail car, self-propelled, carries 


men and equipment to and from the job, easily derailed 
by the crew. 





MODEL 60. Standard two wheel trailer, easily moved 
by two men, can be towed behind any car or truck at 
high speed. 





MODEL 60. Mounted on two pneumatic tired wheels 
for moving on the flat, 32’’ wide over all, weight 965 
lbs.; also has two double flanged wheels for faster 


MODEL 40. Standard two wheel trailer, without hood, moving on one rail. 


complete operating accessories, 33’’ wide over all. 





SCHRAMM 40 and 60 cv. ft. 
compressors are light weight, 
compact, easily serviced units. 
They will operate almost any 
pneumatic tool used in Bridge and 


Building Maintenance, rivetting 


hammers, chippers, scalers, wire 
brushes, paint sprays, wood bor- 
ers, paving breakers, steel drills, 
rock drills. 
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THese X-ray pictures show the highly-refined TIMKEN Ps 


Bearing of today—with all of the vitally important improvements 
that have been made since Timken introduced the first TIMKEN 
Bearing 42 years ago. Such improvements as positive roller 
alignment through wide-area contact of roller ends with the un- 
dercut rib of the cone; the one-piece multiple-perforated cage 
which assures dead-accurate spacing of the rollers around the 
periphery of the bearing; TIMKEN Electric Furnace Alloy Steel 
for supreme strength and endurance; and TIMKEN Bearing finish 
—the finest finish known to modern bearing science. 


The consummation of these improvements has resulted in the high- 
est quality and most efficient tapered.roller bearings ever pro- 
duced—with performance that is correspondingly outstanding; all 
designated by the trade-mark "TIMKEN" stamped on the cone 
and cup of every TIMKEN Bearing. 


It will pay you well to make sure that every piece of machinery 
you buy is Timken Bearing Equipped. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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with 42 years 
OF DEVELOPMENT 
BEHIND IT. . . 











Manufacturers of TIMKEN Tapered Roller Bearings 

for automobiles, motor trucks, railroad cars and 

locomotives and all kinds of industrial machinery; 

TIMKEN Alloy Steels and Carbon and Alloy Seam- 
less Tubing; and TIMKEN Rock Bits. 


TIMKEN 


TAPERED ROLLER BEARINGS 
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Transverse Fissure Under 
Engine Driver Burn 





Progressive Fracture Under 
Engine Driver Burn 
























































Chart Illustrates Steady Increase in Number 
of Track Miles Tested by Sperry 
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Another 
Enem y Hid. cout 
Uncovered / 


Prior to 1940, hazardous, internal rail 
defects such as Transverse Fissures 
and Progressive Fractures could not 
be detected when under or adjacent 
to Engine Driver Burns, and, there- 
fore, were often missed—resulting in 
subsequent rail failure in track. 


Now, with the latest Sperry equipment, 
these internal defects are detected. 


This outstanding improvement in 
equipment, which has already con- 
firmed its value by higher detector car 
performance, and by still further re- 
duction in the human element, again 
illustrates the constant improvement 
in Sperry Detector Cars. 
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SPERRY RAIL SERVICE 
HOBOKEN, N. J. CHICAGO, ILL. 








Railway Engineering «. 'iaintenance 


November, 1940 


713 











TO RAILWAY SUPPLY MANUFACTURERS 





“In Business to Stay” 


“Boss, that was a swell order that you landed from the Government last week. It ought to keep 
our plant busy for months,” said the star railway salesman to his sales manager. 


“Yes, Bill,” replied the sales manager, “that order did run into big figures.” 


“It'll certainly be fine to be able to take it easy for a while, after the pressure we’ve been working 
under during the last six or eight years getting enough orders to keep the plant running.” 


“Take it easy ? That’s what I’m afraid of. Bill, you’re going to have to hit the road harder than ever.” 








headavarters, 


engineers 








Railway Engineering and Maintenance goes 
every month to 53 supervisory maintenance 
officers on the Seaboard Air Line at the sys- 
tem headquarters, at six division headquar- 
ters and at 21 other supervisory headquar- 


ters, scattered all the way from Richmond 
and Norfolk, Va., to West Palm Beach, Fla. 
This magazine also goes to 14 other subordi- 
nate maintenance officers who are in training 
for promotion to supervisory positions on this 


railway. 


Mo 





“But, Boss. How do you figure that out?” 


“That’s simple, Bill. You and I’ve worked too hard building up 
our railway business to let it go to our competitors now, just because 
our government needs our help for a short time. It’s your job to 
hold it.” 


“What can I do?” 


“Just this. You’ve got to keep in closer contact with our railway 
friends than ever. Tell them that while our plant capacity will be 
taken for a few months producing materials needed in national de- 
fense, we’ll be able to take care of their needs in a short time. Don’t 
let any of them forget us.” 


“T get you, Boss. You’re looking beyond this temporary emer- 
gency to the years ahead. You’ve got a long head on you.” 


“Tt’s just plain common sense, Bill. These war orders won’t last 
forever. And when they’re over, we'll need our railroad business 
again and need it badly. It’s our bread and butter.” 


“And how about our advertising in Railway Engineering and 
Maintenance?” 


“We're going to continue that, too. It’s just another form of 
calling.” 


“That’s right, Boss,—and that magazine goes into a lot of offices 
I never get to. Take the Seaboard Air Line, for illustration. I get 
into Norfolk and Hamlet and Savannah, but I never get to Abbe- 
ville and Arcadia and more than 20 other towns on that railroad 
where that magazine carries our story to maintenance officers every 
month.” 


“That’s what I have in mind. We’ve got to maintain our contacts 
with our friends on these railways through both calling and adver- 
tising. The only difference in our problem now is that our story is 
changed a little for the time being.” 


“But it’s just as important, Boss. We’re in business to stay.” 


RAILWAY ENGINEERING AND MAINTENANCE IS 





READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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In terms of performance, operating economy, low mainte- 
nance, and long life, the FOUR NEW INTERNATION- 
AL DIESEL TRACTRACTORS are in a class by them- 
selves .. . far ahead of anything you’ve seen yet in crawler 
power. The big TD-18 set a new pace when it got on the 
job last year. The TD-14, TD-9, and the small TD-6 are 
following right on its heels with their good work. 

This quartet of streamlined efficiency has everything 
users have needed and asked for in crawler tractors . 
features and qualities that put TracTracTors well in ad- 
vance of the market. On-the-job evidence proves the great 
value of such points as these: Quick, easy-starting, full 
International Diesel engines; wide range of traveling 
speeds and fast gear shifting; easy-operated, multiple-disk 


Keep on the Profit Side 
with INTERNATIONAL 


TRACTRACTORS 


steering clutches; exclusive track frame stabilizer and ball- 
and-socket pivot construction which relieves the pivot shaft 
and track frame of leverage loads and assures positive 
track alignment; long-lived, quintuple-sealed track rollers; 
and accessibility that can’t be matched. 

Choose the size or sizes of TracTracTors best suited for 
your work. Pair the power up with balanced allied equip- 
ment. Then you'll have an outfit that knocks the spots 
out of anything it goes up against. Get acquainted with 
International Diesel TracTracTors—call the nearby Inter- 
national industrial power dealer or Company branch. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago, Illinois 


INTERNATIONAL Industrial Power 
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Lower Initial Capital Expense for Equip- 
ment. 














Lower Operating Cost. 


All Year Around Service in Gangs or in 
Individual Units. 


Entirely Self-Contained—Carried by 
One Man—No Auxiliary Equipment Re- 
quired. 


BARCO provides the Most Flexible, Con- 
venient and Efficient Method of Main- 
taining Thoroughly Tamped Tracks, as 
Evidenced by Their Use on 65 Railroads. 
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ON 65 RAILROADS IN 5 YEARS 


BARCO MANUFACTURING COMPANY 


1805 W. Winnemac Ave. In Canada Chicago, Illinois 


THE HOLDEN COMPANY, LTD. 


Moncton a Toronto _ Winnipeg Vancouv er 
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A submarine 
type cable 
carries power 
to submerged 
motor. 





ANY 
DESIRED 
a icha,| 


Pumping unit 
tf 


° 
BYRON JACKSON. 
high efficiency 
design. 














Any number of 
stages can be 
furnished. 
depending on 
well depth. 














Mercury seal 
keeps water 
from active 
parts of motor 














Motor enclosed 
in case is kept 
cool by water 
being pumped. 





















Motor sub- 
merged in well. 
safe from heat. 
thieves or 
tampering. 
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== Jackson SUBMERSIBLE Pumps represent the only worth-while im- 


BYRON JACKSON CO., Dept. RS-14 
P. O. Box 2017 Terminal Annex, 
Los Angeles, California 


Please send brochure describing and illus- 
trating the ‘‘new style’? SUBMERSIBLE 
Pump, with details of use in RAILWAY 
SERVICE. 
es 
Cay ..25-. = 


RN tn oo LES oie at Soe Oi 1 cL 


Address 


provement in water pumping methods since the introduction, years ago, of the con 


ventional deepwell turbine unit. 


The modern SUBMERSIBLE is a short-coupled pumping unit consisting of an 
electric motor mounted below a deepwell turbine pump to which it is direct-connected. 
Both the motor and the pump operate completely submerged in water. Whether 
the well is shallow or deep, there is no long shaft connecting a motor on the surface 
to a pump in the well. Regardless of how vertical and how straight the well may be, 
the conventional shaft must rotate in many bearings, consuming extra power to 
overcome friction, and imposing an excessive load on the pump bearings. And when 
a well is crooked, bearing wear (with delays, downtime and heavy expense) is a serious 
problem all too familiar to water supply departments. 


The only rotating parts of the SUB- 
MERSIBLE are inside of the motor and 
pump case. The complete pumping unit 
is attached to the bottom end of the dis- 
charge pipe and is lowered in the well. A 
submarine type cable leads from a surface 
metal switchbox to the submerged motor 
which is enclosed in a steel case filled with 
a high dielectric oil that prevents water 
from contacting the active portions of the 
motor and also serves to lubricate the ball 
bearings. The water being pumped flows 
past the motor which is thus kept cool re- 
gardless of high surface temperatures, and 
is similarly protected down the well under 
sub-zero weather conditions. 

No pumphouse or above-ground equip- 
ment is needed—only a weatherproof, tam- 
perproof metal switchbox which may be 
mounted on a pole, platform or tower, safe 
from vandals or animals. This construc- 
tion adapts the SUBMERSIBLE to local 
or remote, manual or automatic operation 
—and makes it ideal for installation in iso- 
lated locations where uninterrupted serv- 
ice without frequent inspection is de- 
manded. 

By building the pump and motor into 


one unit, the SUBMERSIBLE is complete- 
ly assembled in the shop and factory-tested 
under the same conditions that will be en- 
countered in service. The need for guess- 
work and adjustment in the field is elimi- 
nated. 

Hundreds of SUBMERSIBLES repre- 
senting thousands of horse-power are in 
service today, including railway installa- 
tions, to which we can gladly refer you. 
The coupon above will bring you a four- 
color folder which contains a large cross- 
section illustration of the SUBMERSIBLE. 
We will give you definite facts and recom- 
mendations if you furnish details of your 
problem. The operating cost of an obso- 
lete pumping plant is often excessively 
high. No cost or obligation is incurred to 
secure full information which should save 
many dollars, and eliminate trouble for 
you. Mail the coupon now. 


Established 1872 


BYRON JACKSON CO. 


FACTORIES: Los Angeles, California; 

Bethlehem, Pennsylvania; Houston, Texas 

SALES OFFICES: New York, Chicago, 
Houston, Salt Lake City. 
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Leveling Cropped Rail 





These two Nordberg Precision Grinders are equalizing the height of cropped rail 
relaid on this branch line after having seen from 16 to 20 years of main line service. 
After grinding, the ends were hardened, greatly prolonging the life of the rail. 


This cup wheel grinder with its precision 
accuracy is ideal for leveling and equalizing 
the height of cropped rail. Rail so ground 
gives smoother riding than new rail and by 
preventing end batter, the useful life of 
rail is increased. On average cropped rail, 
two grinders will finish about a mile of 
track or 350 joints per day. 


In addition to grinding cropped rail, 
Nordberg Precision Grinders are equally 
efficient for grinding welds, removing mill 
tolerance, taking off the hump occasioned 
by wear adjacent to hardened rail ends, 
grinding out corrugations and wheel burns. 
This grinder is so designed that the contour 
of the rail surface is accurately maintained. 





PUT THESE NORDBERG POWER TOOLS TO WORK 
ON YOUR MAINTENANCE JOBS 


Precision Grinder 


Adzing Machine 


Surface Grinder 
Spike Puller 
Rail Drill 


Utility Grinder 
Track Wrench 
Power Jack Track Shifter 


NORDBERG MFG. CO. wisconsin 


Export Representative -—WONHAM Inc. — 44 Whitehall St., New York 
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This unretouched photograph shows 
how oxy-acetylene flame-cleaning re- 
moves loose scale and rust. Notice 
the clean path left by the flame. 


Flame-Cleaning Makes Paint Last Longer 


on Steel Structures 


e The oxy-acetylene process of flame clean- 
ing while removing loose scale and rust 
from steel surfaces, also eliminates surface 
moisture, the major cause of subsequent 
corrosion and paint-flaking, and leaves the 
metal warm and dry to receive new paint. 
Paint then flows rapidly and bonds tightly 
to the warm steel surface, resulting in 
longer life for both surface coating and the 
metal underneath. 

Oxweld representatives will be glad to 


discuss this application and to demonstrate 
how it can help railroads lower costs in the 
installation and maintenance of bridges, 
tanks, rail, and other steel subject to cor- 
rosion. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


ucC 
Carbide and Carbon Building Chicago and New York 


































SINCE 





1912—THE COMPLETE OXY-ACETYLENE SERVICE FOR AMERICAN RAILROADS 


The word ‘‘Oxweld’’ is a registered trade-mark of a Unit of Union Carbide and Carbon Corporation. 
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No. 143 of a series 


Railway 
Engineering ana Maintenance 


SIMMONS-BOARDMAN PUBLISHING CORPORATION 


105 West Avams Sr. 
CHICAGO, ILL. 


November 1, 1940 


Subject: "Across the Seven Seas" 
Dear Reader: 


I often wish that I might share my desk with you for a time in order 
that you might see the comments that come in from readers, showing the fre- 
quency with which they are finding in Railway Engineering and Maintenance 
information of direct value to them in the solution of their problems. 
These comments are a source of keen pride to our staff, for they show that 
we are rendering what we believe to be one of our most valuable services 
to you. In this day of increasing specialization throughout industry, we 
recognize our function to be that of uncovering and bringing to your at- 
tention information regarding new methods, new devices and new materials 
that you would not otherwise be able to acquire without the expenditure of 
more time and money than the many other demands on you permit. 


As you read our issues from month to month, I often wonder if you 
realize how widely this service ramifies. You are aware, of course, that 
Railway Engineering and Maintenance circulates among the maintenance 
officers of practically all of the other roads in the United States and 
Canada as widely as on your own road. I wonder, however, if you realize the 
extent to which officers of railways in more distant countries also read 
and find help from our magazine in the same way that you do. Such an 
instance came to our attention only a few days ago. 


In our issue for April, 1940, you will recall that we published an 
article describing the track supervisor system in vogue on the Burlington 
and the. Rock Island railways. Among several hundred officers of railways in 
other countries who subscribe to and receive Railway Engineering and Main- 
tenance from month to month is the chief engineer of one of Argentine's larg- 
est systems. This engineer wrote the chief maintenance officers of the two 
railways referred to in the article, commenting on their practice and en- 
closing information regarding a somewhat similar practice that he has in- 
Stalled on his line which shows that "by a somewhat dissimilar development, 
the supervisor system has been adopted as a solution to our problems and 
is showing many proofs of its efficiency." This information appears on 
page 733 of this issue. 


Such experiences show that the interest of railway maintenance men in 
the experiences of others with similar responsibilities is not confined to 
North America but extends around the world. Such knowledge tends to broaden 
the interest of railway men in the problems of fellow maintenance officers 
in remote corners of the world. We are happy to have a part in extending 
this co-operation “across the seven seas." 


Yours sincerely, 


Shute 


ETH: EW Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS. INC. 
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GIVE EACH OF YOUR SECTION GANGS. 

















The DR-60 shown above is operating five MT-3 
tie tampers, one of which with cribbing fork (out- 
lined) is loosening cribs at a road crossing renewal. 


The DR-60 fol- 4 

lows the work 

without interrupting traf- 
fic. It is also widely used 


for operating mony com- 


bination Or OL 


A DR-60 SPOT TAMPER 









The DR-60 is an easily trans- 
ported, lightweight, “off-track” 
two-stage air compressor, 
that was designed especially 


for railroad use. 


Above: Fourteen out of thirty 
DR-60's recently ordered by a 
prominent southern railroad. 


It will furnish more than 


enough air to operate 4 MT-3 
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tie tampers plus one cribbing 
fork. 


You will want to investigate 


“gros 


this latest development in tie 


y/ tamping equipment. 
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The most mobile machine is the fastest. Raco is the 
most easily handled, lightest, strongest— 
therefore fastest. 


The new Raco Micro Cutout 
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Ta, insures that an 
exactly uniform 
power will be ap- 


plied to every nut. 


lt is accurate 
to within 3%. 
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Douglas Fir Plywood Floor is Feature 
of New Susquehanna Rail Cars! 





DURABLE BEAUTY The linoleum floor in 
the Susquehanna’s new rail car (right) 
looks better and will wear better because 


. J * e e 
the sub-floor is Douglas Fir Plywood. Large panels minimize joints .. . 


provide a perfect base for linoleum 


a _ 
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The use of Douglas Fir Plywood flooring in the new New York, Susquehanna 
& Western rail cars is further proof of the versatility of this “modern miracle 




















Typical cross section 


HOW USED This diagram shows how the 
l-inch, 7-ply Douglas Fir Plywood floor 
was laid. 


plyboard is required. Bond between 
plies is impervious to moisture. 3/8” 
or 1/2” recommended. For more infor- 
mation, write for free Dri-Bilt Manual 
and Grade Use Guide. 


' 

' 

iz tin wood.” No other material could have provided the same strength, light 
ae sow | weight, large size and satin smoothness at such low cost. But in the trend to 
aan | lighter, faster, stronger passenger and freight cars, to streamlined stations and 
: : ! e . . . . 

! oa | tO more attractive concrete work, Douglas Fir Plywood is playing an increas- 
’ mi ingly important role. There is a type for every use .. . and every type is “grade 
oe + ; | trade-marked” for easy identification and specification. Learn now what Douglas 
; 3 Fir Plywood can do for you. Write Douglas Fir Plywood Assn., Tacoma Bldg., 
. ~ | - Tacoma, Wn., for any literature described below or for technical assistance. 
' _% be tre 

tg is 7 STATION BUILDINGS PLYWALL CAR LINING 3/4” PLYPANEL 
Pf wi} 4 7 aed | builds puncture-proof walls and ceil- (SO2S) most widely used for freight 

= | a] — yf aie F ings. 3/8” recommended, but economi- and baggage car lining. PLYFORM 
ie | aa de aes | ies akaemiiane r ae i cal 1/4” adequate for new construction grade also popular. 5/16 PLYPANEL 
i [4 pe ipecctionrne | | : or covering cracked plaster. 5/16” for ceilings. PLYPANEL (GIS or G2S) 
a aaa waieail ft PLYSCORD recommended for wall for fine paneling in passenger and din- 
Zz =r =) it sheathing. 5/16”, 3/8” or 1/2”, depend- ing cars. Write our Technical Division 
i! | » ne , ing on rafter spacing and roof load, for specific recommendations, 

if [2 ———E————— for roof decking under shingles, tile, 

| ree ore owen composition roofing, etc. 1/2” or 5/8” CONCRETE FORMS PLYFORM, 
——————s for sub-flooring. either 5/8” or 3/4”, is ideal concrete 
ae \ ae form material. Gives numerous re-uses, 
Bae ae, pie aia , Specify PLYPANEL for finest paneling, satin-smooth surfaces. Free Concrete 
gn eget ees. ~ ee cabinets, furniture and for partitions Form Manual contains full details. 

tet | Le where both sides are exposed to view. 

' ~d ‘ 2 

+7 Specify EXT-DFPA for exterior siding 

pig ' of buildings, refrigerator cars and other 

‘ uses where permanently waterproof 
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SPECIFY DOUGLAS FIR PLYWOOD 
BY THESE "GRADE TRADE-MARKS" 
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Human Interest 
Lots of it in Railroading 


TO the average railway employee who does his assigned 
work on the track or in the bridge gang day after day 
there is apt to come a time when he regards his work 
merely as a job, devoid of any special interest to others. 
Yet, if he will but look about him, he can soon find ample 
evidence that few other industries possess comparable 
appeal to the ambitious youth—and to his seniors as well. 

Can he recall the days when, as a boy in a small town, 
the crowning event of his day was the arrival of the 
afternoon local, and how he hastened to the station to 
see it unload the boxes and barrels and set out stock and 
box cars for loading? Has he forgotten the thrill he 
received when the engineman in the locomotive cab waved 
to him and when the conductor on the station platform 
called him Bud? Does he remember how interested he 
was in the work of the section gang and how he dreamed 
of the day when he might also stand erect while his men 
pumped the hand car—how he might direct the gang in its 
work and flag a train to a stop? 


Familiarity Dims Appreciation 


If he no longer thinks of such activities as interesting, 
he has allowed his intimate association with these activi- 
ties to dim his appreciation of the fact that the very 
nature of the activities of the railways, the precision with 
which they are conducted, the complete correlation of the 
work of many into a harmonious performance, the re- 
silience of the organization in overcoming handicaps of 
weather and the elements, still challenge the admiration 
of others and lend romance to railway operation. 

This widespread interest in the everyday work of the 
railways is illustrated so vividly by an article written by 
a lawyer in a small midwestern town and published in 
his community newspaper a few weeks ago that we are 
reproducing it in part here. It is taken from the Monroe 
County Democrat of Sparta, Wis., of August 30, and was 
stimulated by the manner in which two railways brought 
some 32,000 troops from seven states to summer maneu- 
vers in that area late in August. 


Did you ever stop to think that whenever we have something 
that we want done on time and done well, we, turn it over to 
the boys on the railroads? Railroad men in whatever depart- 
ment are the pick of the manhood of the nation. They are 


trained soldiers, without marks on their sleeves or shoulders. 
They have discipline; the discipline of comradeship in which 
each does the job assigned to him. In this army of trained 
men, the conductor or the section boss or the superintendent 
doesn’t need to carry a swagger stick, or to wear boots and 
spurs in order to command the respect of the men who take 
orders from him. 

It was a pleasure to watch them working at both stations the 
Sunday and Monday that the troops arrived. Never in Sparta’s 
history had there been so many passenger coaches in the North 
Western yards, or in the Milwaukee yards. Never had such 
heavy engines turned themselves on the wye tracks in each 
yard. * Sometimes there were only inches to spare. Sometimes 
the curves were so sharp that the center driving wheels climbed 
the rails. But always they got the locomotives turned. 

Spectators at the depots saw coaches from roads as remote 
as the Central Vermont, the Pere Marquette, the Grand 
Trunk, the New York Central, the Michigan Central, the 
Wabash, the B. & O., the Rock Island, the Pennsylvania, the 
Burlington, and I can’t remember what others, being switched 
around and sent back home after having arrived with loads of 
soldiers. 

And all of this these railroad crews did as a part of their 
daily work, without any grandstand play, without fuss or 
feathers, without any excitement and without even a cross 
word. Take off your hats to these veterans. 


Opportunities for All 


Always there will be romance for me in railroading, for I 
remember the boys who left my native village to go “brakin’.” 
And 1 remember how they came home at Christmas time, no 
longer greenies but men of the world, sure of themselves. We 
could see they had been around, just from the way they walked. 

And I remember the village boys and the farm boys who 
started on the section. Some of them got to be bridge carpen- 
ters and bridge foremen and bridge superintendents ; and some 
of them got to be section bosses and roadmasters. What I liked 
about railroading as I saw it from the village and as I still see 
it, is that all the boys had a chance and the boy who would 
work and who had talents in one direction or another got 
ahead. Seldom did you see a son braking for a father who 
was a conductor; or a section hand working for a father who 
was the boss. There is less favoritism and more generous 
recognition of merit here than in any industry I know. 

The railroads built this nation. We owe to them the wealth 
that our middle west and our far west have contributed. They 
have made our nation great; without them our nation will not 
continue to be great. Without them, with their reliability, 
their punctuality, their dependability, we cannot get along. It 
is time we stopped taking them for granted. 


When the Blizzards Rage 


Some night next winter when there are many feet of snow 
on the level, when the temperature is as low as it gets in 
Sparta, drop over to the Milwaukee depot and see No. 56 come 
in on time, pulled by two great locomotives to keep it on time. 
Or drop over to the North Western station and see No. 514 
come in from the Black Hills, with a good coat of South Da- 
kota snow and ice outside. 
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If No. 56 or No. 514 were abandoned; if you went over to 
either station to take one of those trains for Chicago and it 
didn’t arrive; you would write a letter to the Democrat; you'd 
make a row that would be heard across the state. Yet if there 
is a sizable storm, your Chicago and Saint Paul-bound busses 
stop at Sparta or New Lisbon and coolly load their passengers 
onto one of the Hiawathas or onto the 400. And the railroads 
take these passengers, and, as usual, they deliver. 

Appreciate the railroads. Remember they are your all- 
weather friends, not your fair-weather friends. Think back to 
the two days when the troops arrived in Sparta and ask your- 
self what Uncle Sam would have done without the railroads. 
Think of the mess we had on the highways because of the few 
troops that used them. 

For heaven’s sake, let the boys who now run the railroads 
continue to operate them. Keep the railroads away from Uncle 
Sam, or else he may shut up shop at six o’clock on Saturday 
night down at the Milwaukee and the North Western depots, 
just as he shut up the post office the Saturday night the troops 
and their parents and sweethearts were in town. 


An Industry to be Proud Of 


This is the railways that the thinking public sees—a 
vibrant organization rendering a high degree of public 
service. It is a picture that every railway employee should 
see—a picture that should create in him a keen sense of 
pride that he is a part of such an industry. It is a picture 
that he should pass on to others, that they, like this coun- 
try lawyer, may appreciate the railways and see that they 
receive the treatment a generous public owes them. 


The Committee Reports 
Deserve Careful Thought and Study 


IN the reports of committees presented before the 
conventions of the Roadmasters’ and the Bridge and 
Building associations, maintenance of way officers have 
up-to-date treatises on at least 14 timely subjects relating 
to track, bridge and building and water service problems. 
These reports combine the knowledge and experience of 
practical men from railways in widely separated parts 
of the country, and reflect the standard practices and 
most advanced thinking of many roads, condensed, sum- 
marized and presented in a readable form. 

No maintenance man need be told that these are 
changing days, with new problems being brought for- 
ward by higher train speeds, heavier wheel loads, 
increased traffic and ever-increasing demands for in- 
creased efficiency and economy. He may at any time 
be confronted suddenly with new problems in one or 
more of their many ramifications. Years of experience 
are an asset to any man, but they may readily become a 
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handicap in these rapidly changing days unless he keeps 
abreast of new conditions and requirements and main- 
tains an open mind. As pointed out by A. E. Perlman, 
engineer maintenance of way of the Denver & Rio 
Grande Western, in the address before the Roadmasters’ 
convention in September, and published in this issue, 
“the railroad securing the best results will be the one on 
which the men work with open minds, receptive to the 
ideas of laborers, designers and shippers, and constantly 
alert to improvements emanating from other industries.” 
Unquestionably, the same can be said of the results that 
will accrue to the individual who works with an open mind. 


Painting 
Important That Basic Rules Be Followed 


IN general, the success of any operation depends on 
the observation of certain fundamental rules of proce- 
dure and, conversely, the violation of or failure to follow 
these rules is likely to bring failure to the enterprise. 
Painting is no exception. There are few operations in 
the building field that are so closely bound to formula 
as painting. A surface to be painted must be dry; it 
must be clean; if it has not been painted previously, it 
must be primed; if it has been painted previously, the 
requirements for cleaning, priming, etc., are definite and 
practically inflexible ; and the composition and applica- 
tion of the several coats must follow a definite pattern 
if the results are to be satisfactory. 

One of the fundamental and inflexible rules in paint- 
ing is that every coat of paint applied to a surface, of 
either wood or metal, must be more elastic than the 
one that preceded it. The reason for this is simple, for 
linseed oil, the generally accepted vehicle for paints, 
does not dry as a result of the evaporation of volatile 
constituents, as most liquids do, but hardens by oxida- 
tion, the oxygen being absorbed from the atmosphere. 
This is a slow process that continues through the life 
of the paint, and results eventually in chalking as oxi- 
dation of the paint surface is completed. Obviously. 
the finishing coat, which is exposed directly to the air, 
absorbs the oxygen more rapidly than those below and 
hardens before the others are affected much. Assum- 
ing that the paint has been formulated correctly, the 
second or body coat will lose its elasticity in the same 
way before the priming coat does. 

This raises the question of how the elasticity of the 
successive films of a paint coat can be varied, a subject 
about which there seems to be some confusion. In the 
first place, the hardness of the film will vary directly 
and the elasticity will vary inversely with the amount 
of pigment in the paint. It follows, therefore, that the 
priming coat should contain the greatest amount of 
pigment and that the ratio of pigment to vehicle should 
decrease progressively in the body and finishing coats. 

If the priming coat is to be applied to a steel surface, 
the dried film will contain the same relative amount of 
pigment that was present when the paint was applied. 


If it is to be applied to a wood surface, the paint should 


be mixed with an excess of oil, since a considerable 
amount of the oil, ranging up to as much as 50 per cent, 
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will be absorbed by the wood, so that the relative con- 
tent of pigment in the dried coat will be much greater 
than it was in the paint as mixed. 

In general, the dried priming coat for both wood and 
steel surfaces should contain, by volume, about 40 per 
cent of pigment, and should be relatively hard. Since 
it is not desirable to create an abrupt change in hard- 
ness between the priming and body coats, the dried 
body film should contain about 36 to 37 per cent: of pig- 
ment. This will make a paint that will require thinning 
with turpentine to make it brush easily. The finishing 
coat should be much more elastic than the body and 
priming coats, a pigment content of 25 to 30 per cent 
being satisfactory, making thinning unnecessary. 

It should not be overlooked that an important item 
in assuring these differences in elasticity is the require- 
ment that every paint film must be allowed to harden or 
set thoroughly before the succeeding coat is applied. 
If this is not done the finishing coat will harden through 
exposure to the air before the body coat has had an 
opportunity to do so, and the same thing will occur 
between the body and the priming coats. In any case 
where the correct order is reversed and the outer coats 
are permitted to become harder than those below them, 
as the underlying coats harden and shrink they will 
rupture the films overlaying them and the paint will 
have an alligatored surface, a preliminary to complete 
failure. It will thus be seen that in painting, as in many 
other items of work in the building field, it is desirable 
that rules that have been proved to be fundamental, be 
followed closely to avoid failure. 


Advanced Programming 
More Essential Now Than for Many Years 


THE roadway, bridge and building and water service 
forces on most railways have long found it desirable to 
program their work well in advance of actual field oper- 
ations and to advise the stores department of their 
requirements as early as possible to permit orderly pur- 
chases and insure against upset work schedules or de- 
lays to their field forces. This is no new practice on most 
roads, and the routine involved is familiar to most rail- 
way maintenance men, but it seems timely to point out 
that if this practice has been desirable in the past, when 
the stores department found little competition in 
industry for materials and could secure them upon mini- 
mum notice, it is increasingly important today, and 
promises to become even more so in the months imme- 
diately ahead when many of the plants and storehouses 
of industry will become congested with domestic and 
foreign defense orders, for which prior consideration 
will, unquestionably, be demanded. 

If anyone doubts the difficulties which the present 
outlook suggests, he need only recall the situation that 
prevailed during the period when the United States was 
engaged in the World War, when many of the materials 
urgently needed by the railways for maintenance of way 
and structures were at a premium, and frequently 
obtainable only after protracted delays. In the case of 
most steel products, it was necessary to place orders at 
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least 18 months in advance of expected delivery, and 
even then there was no assurance that demands could be 
met in full or on time. 

There is no suggestion in the foregoing that the 
United States may again become involved in war, but as 
a country we are committed definitely to the building up 
of an adequate defense, and it is significant and to the 
point in this discussion, to note that the appropriations 
already made for carrying out our present defense pro- 
gram far exceed the expenditures made for defense and 
combat purposes during the World War. While industry 
as a whole is adapting itself rapidly to the new situation, 
it is not surprising that some railway officers are already 
viewing with concern the probability of material short- 
ages, or at least protracted delays in receiving their 
requirements. Reflecting fear of this probability, un- 
questionably, are the earlier than usual placement of 
orders for next year’s rail requirements by a number of 
roads, and the further fact that some roads are already 
30 days ahead of normal in their purchases of certain 
other materials and supplies, and expect that even this 
margin will have to be increased still further. 

Representatives of the steel companies have been urg- 
ing for some time that the railways place their orders at 
the earliest date possible, with the expectation that or- 
ders in hand will be given special consideration if con- 
gestion develops as the result of large government de- 
mands. It has even been suggested that it will only 
be a short time before the government will be allocating 
the output of all steel mills in the country... .. : And 
what has been said relative to steel products applies with 
much the same force to certain other products.’ In fact, 
difficulty is already being experienced in some quarters 
in securing prompt deliveries of certain classes of lum- 
ber and timber in the quantities desired, and it can well 
be anticipated that this trouble will increase. 

What does all of this mean with respect to program- 
ming work? It means that if it has been considered de- 
sirable in the past for maintenance men to program their 
work well in advance of field operations to permit orderly 
and economical buying and to insure the delivery of 
equipment and materials when needed to avoid disrupt- 
ing work schedules and causing costly delays, they must 
give greatly increased attention to programming their 
work in the days immediately ahead. And of equal im- 
portance, they must increase the range of the forecasts 
of their requirements furnished to the stores department. 
Where this has been on anything less than an annual 
basis, the period will, unquestionably, have to be ex- 
tended, and even the practice of annual forecasts may 
prove inadequate to meet the situation on many roads. 
Furthermore, the whole present schedule of ordering ma- 
terials from the stores department may have to be put 
on a greater time-interval basis, which brings the responsi- 
bility down to the supervisory officers in the field. 

These are not pleasant prospects for maintenance men 
who are already carrying heavy responsibilities, and espe- 
cially during a period when increased demands upon the 
tracks and structures are certain to call for enlarged 
work programs and increased needs for materials. But 
they are prospects which must be faced; they cannot be 
disregarded without seriously affecting maintenance op- 
erations, adequate maintenance of the fixed properties of 
the railways, and eventually, the very efficiency and safety 
of train operation as well, 
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Renewing 


50.000.000 Ties a Year 


N 


By H. R. CLARKE 


Engineer Maintenance of Way 
Chicago, Burlington & Quincy 


BECAUSE of the large expenditure 
involved, and thé need for and possi- 
bility of reducing expense, the subject 
of tie renewals requires continued 
study, even at the risk of becoming 
tiresome. In addition to the cost of 
the ties themselves, the labor of re- 
newing them has required a substan- 
tial portion of the time of our track 
forces for the last 100 years, and the 
combined cost of these two items, 
ties and the labor of handling them, 
has been and continues to be the larg- 
est single account in our maintenance 
of way expenses. 

It cannot be said that no progress 
has been made in effecting economy 
in tie renewals. Very definitely, there 
has been progress, but it has been the 
result of better specifications for the 
purchase of ties and closer adherence 
to them, greater care in seasoning and 
handling, and, most of all, the de- 
velopment of and improvements in the 
art of timber preservation and the 
protection of ties from mechanical 
wear and damage. So far as the 
methods followed, the tools used, and 
the organization of forces employed 
in the actual renewal of ties, the 


change has not been marked and 
progress has not been great. It is in 
these latter things that we must now 
move forward, as a further reduc- 
tion in the cost of handling our main- 
tenance of way work is imperative, if 
for no other reason than to offset, if 
possible, the increased expenses that 
have been forced on us in other ways. 

In a study of the subject of tie 
renewals, the logical first considera- 
tion is as to how we shall determine 
the ties that are to be renewed. The 
first responsibility for this should 
rest with the section foreman. In the 
fall, before the ground freezes, he 
should make an inspection and mark 
in some way, without damage to them, 
the ties that he thinks should be re- 
newed the following season. A record 
should be made of the ties so marked, 
by miles. In multiple-track territory 
the tracks should be listed separately : 
yard and side tracks should be identi- 
fied by number, name, or in some 
other definite way. 

The track supervisor, roadmaster, 
division engineer, or other main- 


tenance of way supervisory offi- 
cer should then make such check 
on each section as_ will enable 


him to know that, in general at 
least, the ties marked by the foreman 
should be renewed in order to main- 
tain the established track standard, 


With Tie Renewals the 
Largest Single Ac- 
count in Maintenance 
of Way Expenses, 
They Offer Large Op- 
portunities for Sav- 
ings Through More 
Efficient Methods and 
Use of Mechanical Aids 


modifying the foreman’s estimate as 
he thinks necessary. The number of 
ties determined in this way will be 
used by the system maintenance of- 
ficer in making up his tie program or 
budget, to be submitted for approval 
to the proper authority. Thus, the 
inspection made by the foreman be- 
comes the basis for the shipping and 
unloading of ties for the season’s 
tie renewal program. 


Distributing Ties 


The shipping and unloading of ties 
should be carefully planned and 
closely supervised to insure economy 
in handling and to avoid damage to 
the ties by unnecessary exposure. The 
source of supply, availability of equip- 
ment, tide of traffic, ete., vary so 
widely that the setting up of a definite 
practice for the handling and dis- 
tributing of ties is not possible. We 
can, however, outline some general 
principles. If possible, ties should be 
allowed to dry or season for some 
time after treatment in large piles at 
treating yards before being shipped. 
This allows the free oil or creosote on 
the surface of the ties as they come 
from the retort, to drain off or to be 
absorbed. Ties so allowed to dry can 
be handled much more easily and with 
greater safety by the track forces 
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than can wet slippery ties, and the 
fouling of the ballast by oil exuding 
from them is reduced or avoided. 

For both loading ties at the plant 
and unloading them in the field, open- 
top equipment is desirable, if avail- 
able. Flat cars with end frames can 
be used to advantage when ties can be 
handled by work train, and when the 
haul is not too long. Gondola-type 
coal cars, with parts of the sides cut 
out, assigned to transporting ties 
from the treating plant to the track, 
are very serviceable. 

The shipment of ties as needed, 
shortly in advance of their actual use, 
is ideal, but generally cannot be ar- 
ranged for. When ties must be 
shipped some time in advance of their 
use, a desirable plan is to begin ship- 
ment in the late fall or early winter, 
after the season’s work is practically 
done, unloading one car at each sta- 
tion on a section. This provides pro- 
tection during the winter and spring 
and makes it possible to truck the ties 
by motor car and trailer in each di- 
rection as needed, without an ex- 
cessive motor car haul. The additional 
ties required between stations should 
be unloaded, 30 to 50 in a place, using 
a work train or other available train 
service. Unless the ties are to be used 
in a short time, they should be piled 
neatly in small piles. This prevents 
excessive exuding of the oil and 
creosote, which occurs if the ties are 
exposed to the hot sun, and also re- 
duces excessive checking of the ties, 
which would otherwise occur. Further 
advantages of this method of dis- 
tributing ties are that the ties can 
be piled in such manner that they will 
not be in the way of other operations 
that must be carried on, and the right- 
of-way will present a much neater 
appearance. Furthermore, the ties 
can be distributed from these small 
piles, as needed, with the minimum 
amount of labor. 


Considerations for Renewals 


The preliminary inspection and 
marking of ties as made by the fore- 
man should not be the final basis for 
actual renewals. It is difficult at times 
to determine the true condition of a 
tie without doing more work and 
spending more time than is justified in 
the preliminary check, and in some 
cases there may be an unexpected 
change in tie condition. In advance 
of actual renewals, therefore, another 
and closer inspection should be made 


There Is a Large Field for De- 
vices to Reduce the Cost of 
Spot Tie Renewals, But, the 
Author says—“The Savings Must 
Be Actual, Not Theoretical” 
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In this paper, presented before the 
convention of the Roadmasters and 
Maintenance of Way Association 
in Chicago on September 11, the 
author reviews the entire problem 
of tie renewals from the standpoint 
of the man in the field, discussing 
the basis for renewals, inspections, 
distribution, methods of making re- 
newals, various organizations for 
doing the work, undesirable prac- 
tices, and the large need for me- 
chanical aids to reduce present costs 





by the foreman in charge of the gang 
that is to do the work, and he should 
be held responsible for taking out only 
those ties that should be removed and 
for leaving in all ties that will give 
further service. The work of tie re- 
newal gangs should be checked every 
day by some supervisory officer to 
insure utmost care and economy in the 
use of ties, and no ties removed should 
be burned or otherwise disposed of 
until inspected by the roadmaster or 
other designated officer. 

To determine which ties are to come 
out, the foreman in charge of the work 
must know the basis on which re- 
newals are being made—that is, an- 
nually or at longer intervals, and he 
must be familiar with the traffic de- 
mands on the line as to speed, axle 
loads and tonnage density, and know 
the standard of maintenance estab- 
lished. It is the responsibility of the 
roadmaster or other designated super- 
visory officer to see that foremen are 
thoroughly informed on these matters. 

It is generally agreed, I believe, that 
when track is being surfaced out-of- 
face, ties should be renewed to the 
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extent that no renewals will be re- 
quired during the following year. The 
cost of digging in ties, compared with 
the cost of renewing them when track 
is being raised, is so much greater 
that the loss of a year’s tie life is 
justified. There is the further ad- 
vantage in this that the new ties will 
at once carry their share of the load 
if put in when the track is being sur- 
faced, whereas it is almost impossible 
to tamp a tie, dug in, in such a way 
that it carries its full load when first 
renewed. Some maintenance officers 
believe that when surfacing, renewals 
should be made to such an extent that 
no further renewals will have to be 
made for a period of even longer than 
a year. I hesitate to concur in this 
opinion, and no such standard has 
been set upon the Burlington, as it 
might result in the misuse of ties. I 
am of the opinion, however, that if 
good judgment and care are used, re- 
newals can be made, without waste, in 
such a way that it will be necessary to 
replace very few ties the second year 
after the track has been surfaced. 

There is a greater difference of 
opinion as to the frequency of making 
renewals when ties are dug in. On 
some roads it is the practice to renew 
ties on part of a section, say one-half, 
every other year, and in a few cases 
renewals are made at three-year in- 
tervals. I prefer annual renewals, that 
is, working over the entire section or 
line each year, replacing such ties as 
should come out. I believe that this 
method results in the longest tie life 
and consequently greatest economy in 
the use of ties, and also that it pro- 
duces more uniform tie and track con- 
ditions. 

In any case, and regardless of the 
renewal basis, it is a decided mistake 
on high-speed, heavy-traffic lines to 
continue the practice that was once 
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generally followed, of making what 
might be called partial renewals ; that 
is, putting in one new tie and leaving 
a decidedly bad tie on one or perhaps 
hoth sides of it. All ties, of course, 
cannot be equally good, but it is false 
economy to leave in ties so rotten or 
otherwise weak that they do not carry 
some load. Such spotted renewals re- 
sult in choppy, poor-riding track un- 
der our present high speeds. Further- 
more, under these speeds and present 
axle loads, a new tie, with rotten ties 
on each side of it, will crush, and pos- 
sibly break, and its service life will be 
greatly reduced as compared with that 
secured where the ties are maintained 
to a more uniform condition. 


Methods of Renewal 


When ties are being renewed in 
connection with the resurfacing or 
ballasting of track, no special methods 
or equipment are required. Under 
these conditions, the track is almost 
always lifted and the ballast is loos- 
ened to such an extent that the old ties 
can be pulled out and the new ones put 
in without difficulty. At just what 
place in the progress of the work the 
tie renewals should be made will de- 
pend upon the extent of the work be- 
ing done. If the track is being skele- 
tonized in advance of the raise, it is 
good practice to renew and respace 
the ties just behind the gang that is 
digging out ballast, and before the 
new ballast is unloaded. In cases 
where the track is being resurfaced 
without digging out the old ballast, the 
ties should be renewed and respaced 
between the jacks and the tampers. 
The exception to this is, of course, 
those ties that are to be tamped at the 
jacks, which should be renewed and 
respaced, if needed, after the track 
has been lifted, but before they have 
been tamped. While it is desirable to 
renew ties wherever possible when 
surfacing track, naturally only a com- 
paratively small percentage of the 
total can be inserted in this way. 

For making tie renewals by digging 
them in, there is a difference of opin- 
ion as to the organization and methods 
that should be used. If renewals are 
light, not more than 75 to the mile, 
and comparatively scattered, the work 
should he done by section forces, as a 
section gang consisting of a foreman 
and three men, which is almost the 
minimum force practical during the 
working season, can renew at least 
that number of ties and still take care 
of other necessary work. When re- 
newals are heavy, a special tie gang is 
justified, this gang to be moved from 
place to place as needed to supplement 
the work of the section forces. 

Early in my remarks I suggested 
there had been no great change in the 
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organization, methods or tools used in 
making the renewals. The only change 
in organization has been the use of 
special gangs to supplement section 
forces where justified. There has been 
no great change in the method of do- 
ing the work. The general practice 
still is to dig out the crib alongside 
the tie to be renewed to a depth 
slightly below the tie bed, then to 
knock or force the old tie from its bed 
into this depression, and finally to pull 
it from beneath the rails. To permit 
dislodging the old tie more easily, the 
rails are usually lifted slightly, either 
with a track jack or bar, care being 
used not to lift the track to such an 
extent that ballast might work under 
the lifted ties and thus cause rough 
track. The tie bed is then cut down 
as may be necessary to accommodate 
the new tie and plate, and the new tie 
is put in and tamped up as solidly as 
possible against the rail. Usually, one 
or more trains are allowed to pass, if 
this can be done, before the tie plate 
is applied. On most roads, rules re- 
quire that tie plates be placed and all 
ties be full spiked before quitting 
work for the day. Also, that not more 
than a single tie in a place be left un- 
spiked, unless speed is restricted. In 
some cases there are further instruc- 
tions as to the number of ties in a 
panel that may be left unspiked. All 
of these are wise precautions. 

The extent to which jacks are used 
to reduce the amount of digging re- 
quired to remove old ties and insert 
new ones depends upon the impor- 
tance of the line involved with respect 
to speed and density of traffic, kind of 
ballast, ete. On high-speed lines the 
general practice is to lift the track 
only slightly, if at all, while on branch 
lines where speeds are not so great 
and maintenance of perfect surface is 
not so important, the jack is used 
more freely. A good trackman is care- 
ful at all times not to cut down the 


‘solidly packed tie bed more than is 


actually needed to permit placing the 
new tie. To do otherwise, increases 
the work to be done and, in addition, 
results in a less solidly tamped tie 
after the job is finished. 


Mechanical Aids Considered 


I have said that the progress that 
has been made in the development of 
new tools has not been great. I think 
this statement is correct, but it does 
not follow that no effort has been 
made. For at least 20 years, and prob- 
ably even longer, so-called tie pullers 
have been offered to the railways from 
time to time. During the last two or 
three years there has been increased 
interest in such a device. There are 
now at least four tie pullers being 
offered by manufacturers who have 
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spent considerable time and money in 
an effort to develop a tool that will 
be accepted and used. The railroads 
have co-operated by trying all of these 
under actual working conditions. All 
of these devices will pull a tie out of 
track with the necessity for removing 
little, if any, ballast in advance. Some 
operate more efficiently than others, 
but, unfortunately, so far all have one 
defect in common—their use does not 
greatly reduce the cost of renewing 
ties, if at all. I make this statement 
based on data that have been devel- 
oped on my own road and supple- 
mented by such information as I have 
from other roads. I am on record as 
having said many years ago that such 
a device was needed, and that when 
developed, the railroads would use it, 
if they found that by so doing econo- 
mies could be effected. The saving 
must be actual, not theoretical. 

Another tool developed recently 
which is used to some extent in re- 
moving ties and which does reduce the 
cost of the work is the tie saw. It is 
not used extensively as yet and the 
objections to it are high first cost, high 
cost of maintenance, the fouling of 
ballast with sawdust, and the destruc- 
tion of the tie removed, making it un- 
fit for further use of any kind, except 
for fuel. I do not consider the last’ 
two objections as of great importance, 
but the first two mentioned are. 

The first cost of these machines is 
such that they cannot be assigned to 
individual sections ; they must be used 
with tie gangs. Where renewals are 
made by section forces, the saving 
cannot be realized, and the assignment 
of tie gangs under present force allot- 
ments is not always possible. I 
still hope and believe that, ultimately. 
both the tie puller and the tie saw will 
come into more general use. I still go 
on record as saying that such devices 
are needed and will be used if they 
save the railroads money. 

Another machine that has been 
worked out with a great deal of care 
and detail is used to cut down the tie 
bed to the desired depth after the old 
tie has been removed. It operates 
quite well in some kinds of ballast. 
but it is doubtful if it would be effec- 
tive in crushed rock, slag or heavy 
gravel. It is being used quite exten- 
sively by the road on which it was 
developed, but has not come into gen- 
eral use. Like the saw mentioned pre- 
viously, it cannot be used economi- 
cally with a small force. 

Up to this point, I have not men- 
tioned the need for care and proper 
handling at all times to prevent dam- 
age to ties and consequent premature 
decay. It was not in the assignment 
given me, but I cannot close this dis- 
cussion without mention of this most 

(Continued on page 734) 














The Railways Have 
Invested Millions 
of Dollars in Mod- 
ern Types of Work 
Equipment to Ef- 
fect “Results” in 
Track and Bridge 
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Its Results That Count 


By A. E. PERLMAN 


Engineer Maintenance of Way 
Denver & Rio Grande Western 
Denver, Colo. 


THE operating expenditures for 
maintenancé of way and structures 
during the years 1920 through 1929 
amounted to more than eight billion 
dollars. In the last ten years, you 
have cut these expenditures very 
nearly in half. Statisticians would 
say that this reduction was accom- 
plished only through deferring a 
large portion of your work. Many 
of them believe that the railroads are 
slow to change, are encumbered by 
tradition, and are hopelessly out- 
moded. On the contrary, I have no 
fear in saying to you that the rail- 
roads today are in better shape to 
handle their traffic at higher speeds 
than they were ten years ago. The 
speeds of freight and passenger 
trains and the railroad safety rec- 
ords bear witness to this statement. 
If these people could make an inti- 
mate study of your properties on the 
ground rather than basing their con- 
clusions on statistics, they would 
find revolutionary changes written in 
the timber and steel and earth on 
every inch of the properties you 
maintain. But we, in our secure 
knowledge of what has been done, 
have not been very articulate; we 
merely say, “It’s results that count,” 
and never fully explain to the public 
the magnitude of these results. Let 


me review briefly some of these re- 
sults which are so clearly found in 
studying the men, methods and ma- 
terials on our railroads today. 


Many Results 


Today, in picking the men who 
will some day replace us, it is not a 
relative or friend who receives first 
consideration; it is the man who 
passes the best test for physical and 
mental fitness, whose background of 
education and experience has been 
fully investigated. He is given a 
thorough apprenticeship to insure 
proper knowledge of modern meth- 
ods and machinery. He is taught to 
plan his work and to co-operate with 
his associates. Underlying princi- 
ples as well as their practical appli- 
cations are taught him. As he pro- 





In this paper, which was presented 
before the Roadmasters’ and Main- 
tenance of Way Association con- 
vention in Chicago on September 
1l, the author reviews with some 
satisfaction the achievements in 
maintenance of way standards and 
practices during recent years, but 
cautions that there is much yet to be 
achieved, and that it is that railway 
whose men have open, receptive 
minds to new ideas that will secure 
the greatest results in the future 


gresses, he is given an understudy to 
train so that he will have some one 
to fill his place when he is promoted. 
The “boomers” of yesterday have 
been replaced by craftsmen who do 
credit to the railroad industry and to 
the communities in which they live. 
In an industry as far-flung as ours, 
where almost half of every revenue 
dollar is spent for labor, we must 
have men with initiative, but prop- 
erly trained so that that initiative is 
not misdirected. 

Expenditures are budgeted and 
work is programmed, thus stabiliz- 
ing employment. Seasonal opera- 
tions are planned to take advantage 
of the economies found in doing 
work with the least possible inter- 
ruptions from traffic. While the 
maintenance ratio appears high in 
the spring when rail is relaid during 
periods of light traffic, the actual 
dollar savings to the railroad in this 
practice are substantial. And to the 
credit of progressive railroad man- 
agement, let it be said that they 
would rather save the dollar at the 
end of the year than have the satis- 
faction of a good record on paper 
during certain months. 


Improved Machines and Materials 


Machine methods have added to 
the safety, economy and efficiency of 
this programming. We have heard 
much of the Ford assembly line, but 
the mechanized steel gang, with ma- 
chines for taking out the old bolts, 
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pulling the spikes, throwing out the 
rail, adzing the ties, placing the new 
rail and bolts, and driving the new 
spikes, is as minutely organized to 
do a job in the field as is the assem- 
bly line in the factory. The power 
drills, with which gangs = are 
equipped can perform more work in 
an hour than can be accomplished 


in a day using a hand drill. The 
steam ditchers, clamshell buckets 


and spreaders, used with work trains 
are being replaced by crawler-type 
equipment which can do the work 
without interference with train serv- 
ice and at from one-quarter to one- 
half the cost. On one railroad, an 
investment of $90,000 in this type of 
equipment four years ago has re- 
turned a saving of more than a quar- 
ter of a million dollars annually. In 
the Twenties, we spoke of the sav- 
ings derived through the use of mo- 
tor cars, which replaced hand cars. 
Today, track motor cars are being 
replaced rapidly by motor trucks 
which can increase the radius of 
operation safely to at least three 
times the distance. Machines are 
being used to renew old ties and to 
tamp new ties. Welding practices 
are adding substantially to the life 
of rail and fastenings. 

Improvement in materials has 
been a major factor in the reduction 
of costs. The railroads use a greater 
variety of materials than any other 
industry. The list of these materials 
comprises more than 70,000 items. 
For this reason, these improvements 
have had a far-reaching effect. The 
modern testing and research labora- 
tories of our railroads have made it 
necessary for manufacturers to keep 
pace. The railroads have had the 
full co-operation of the laboratories 
of many manufacturers and univer- 
sities in their studies. Some manu- 
facturers without complete facilities 
of their own, are calling upon the 
railroads for help in their testing and 
research problems. 

The inspection of materials has 
been aided greatly through the use 
of the Magnaflux and X-Ray. The 


pre «luction schedule of one manufac- 
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turer was nearly disrupted when a 
railroad inspector brought in a port- 
able Magnaflux which showed lami- 
nations in the fireboxes of new loco- 
motives which were ready to be 
shipped to his road. Needless to 
say, that manufacturer now has more 
modern methods of inspection. In 
another instance, a jobber bid on a 
carload of roofing; he submitted 
samples which were rejected by the 
railroad’s testing department. Very 
indignantly, he told the railroad pur- 
chasing agent, “You've purchased 
material from another jobber who 
buys his felt from the same manu- 
facturer from whom I buy. You 
must have other reasons for not ac- 
cepting my roofing.” The jobber 
checked the railroad’s tests at a com- 
mercial laboratory and found to his 
surprise that he was getting sweep- 
ings rather than first-grade felt. The 
materials that he now purchases are 
carefully tested. 


Research and Tests Extended 


Rail and fastenings have been giv- 
en searching study to secure im- 
proved design and longer life. De- 
sign has been assisted by photo- 
elastic studies in the laboratory 
which quickly show the points of 
high stress concentration. In the 
field, gages are used on the track 
and on locomotives to determine 
stresses at various speeds and loads. 
Many alloys have been studied in an 
effort to increase resistance to fa- 
tigue and corrosion. On railroads 
with heavy grades and extensive 
curvature, head checks were found 
to develop in open-hearth steel rails 
within one year. Through the addi- 
tion of manganese, it was found that 
these checks could be eliminated. 
You are all familiar with the exten- 
sive research which has been carried 
out in the determination of the causes 
of transverse fissures, resulting in 
the recent improvements in manu- 
facture to help eliminate them. The 
extended use of treated timber has 
resulted in vast economies, and a re- 
duction in bridge maintenance has 


“The Mechanized 
Steel Gang—Is as 
Minutely Organized 
to Do a Job in the 
Field as Is the As- 
sembly Line in the 
Factory” 
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resulted from the recent development 
of corrugated metal pipe of larger 
diameter than available heretofore. 


Must Keep Open Minds 


These are some of the results 
achieved during the last decade. 
What of the next? How can we 
continue to make progress’ First 
again, men must be considered, for 
it is men who adopt the new methods 
and materials. Through the co-or- 
dination of effort of men in the field, 
office and laboratory will come the 
perfection of methods and materials, 
superior to any we have ever known. 

I keep ever at hand the concluding 
paragraph of the book by Dorsey, 
“Why We Behave Like Human Be- 
ings.” It reads in part, as follows: 

“The human being that can learn 
no more has parted with the only 
priceless possession in human in- 
heritance. The men, women or na- 
tions that harden in their mold, get 
set in their ways—such men, women 
or nations are old; decay is at hand. 
They forget how they learned to be- 
have like human beings and how life 
itself in human beings renews its 
youth and speeds up the race for 
freedom—as a little child, with an 
open mind.” 

I speak feelingly in this regard for 
there are always inhibitions and in- 
ertia to overcome. It is easy for one 
to sit back in a satisfied manner and 
say, “We've done a good job”; but 
in the transportation industry, as in 
all others, it is a matter of the sur- 
vival of the fittest. We must either 
improve our operations or slip back- 
ward. The railroad getting the best 
results will be the one on which the 
men work with open minds, recep- 
tive to the ideas of laborers, design- 
ers or shippers, and constantly alert 
to improvements emanating from 
other industries. A “Steinmetz” or 
a “Kettering” is a great asset to a 
company, but their value would be 
nullified if their ideas are not trans- 
lated into action by others. 

It is results that count, and subsi- 
dized competition has never yet 
matched your ingenuity. To keep 
faith then, with this industry that 
we all love so well, let us seek to 
continue through the next decade the 
amazing progress of the years just 
past. Let us keep the railroads 
dominant in transportation and in 
the progress of all American indus- 
try. Let each of us add his bit, 
whether it be a better method of 
tamping a tie, an improved rail fas- 
tening, or the more patient and 
painstaking training of an under- 
study. Then, in 1950, with the rail- 
roads still on top, we can all say, 
“I’ve done my share.” 

















Track Inspector 


A Scene on One 
of the Argentine 
Railways Near 
Buenos Aires 





THE Southern and Western rail- 
ways of Argentine (including the 
Bahia Blanca North Western railway 
which is operated under agreement 
by the Southern railway) have a 
combined route kilometrage of 11,- 
267 (7,001 miles) and serve an area 
of approximately 450,000 sq. kilo- 
metres (173,800 sq. mi.) located for 
the major part in the central plains 
of, the Argentine Republic. 

Traffic conditions vary widely be- 
tween the limits of the heavily- 
worked electrified suburban lines in 
and around Buenos Aires, and the 
far flung branch lines which traverse 
sparsely populated areas and carry 
but a few trains weekly. 

Track construction involves a 
number of types of rail, all flat-bot- 
tom, ranging from 100 Ib. down to 
56 Ib. Ties are generally of South 
American “red quebracho,” an ex- 
tremely hard wood, which, when not 
directly exposed to the sun’s rays, 
has a probable life of 50 to 60 years 
in main line and subsequently in sid- 
ings. The rails are spiked directly to 
the ties, chairs being employed only 
on the electrified suburban lines and 
certain curves on unelectrified subur- 
ban lines. There are also between 
2,000 and 3,000 kilometres (1,200 to 
1,800 miles) of track laid on steel 
ties, and some of the less important 
branch lines consist of light section 
rails laid on cast iron pots with 


transverse wrought iron bars to 
maintain the gage. Ballast also 
varies between such materials as 


broken graded granite, gravel, petri- 


fied shell and cinders, while many 
thousands of kilometres of track are 
unballasted. 


Old Organization 


Previous to 1932, track mainte- 
nance was done by small section 
gangs composed of a foreman and 
from 5 to 10 laborers located at al- 
most every station throughout the 
system, and each covering from 10 
to 20 kilometres (6% to 12% miles) 
of track. As a means of transport, 
these gangs were equipped with 
either an ordinary hand car or a 
horse drawn car. Floating gangs of 
15 to 20 men handled the heavier 
items of track maintenance, and were 





Prompted by the description of the 
track supervisor system as em- 
ployed on the Chicago, Burlington & 
Quincy and the Chicago, Rock Is- 
land & Pacific, which appeared in 
the April, 1940 issue of Railway Engi- 
neering and Maintenance, Mr. Cres- 
well sent this description of the track 
inspector system on the roads under 
his direction in the Argentine to the 
chief maintenance officers of the 
above roads. Introduced at about 
the same time, it is significant that 
the systems followed there and here 
are strikingly similar—and are ac- 
complishing much the same results 
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System Works 


in 


The Argentine 


By F. L. CRESWELL, 


Engineer-in-Chief, 
Buenos Aires Great Southern 
and Buenos Aires Western Railways 


housed in unserviceable cars and 
coaches that were not fit for revenue 
service and that were moved from 
station to station as their work de- 
manded. 

Direct supervision over mainte- 
nance was generally effected by track 
inspectors, each controlling an aver- 
age of 200 kilometres (124 miles) of 
track; these inspectors reported to 
the sectional engineers who on an 
average were responsible for the 
maintenance of 596 kilometres (370 
miles) of lines. 


Radical Change 


In 1932 a radical change was made 
in the organization of the mainte- 
nance forces, and immediately there- 
after the small section gangs outside 
suburban zones were replaced by 
fewer gangs of increased size, each 
equipped with a motor car and trailer 
and operating over a considerably 
extended territory. 

The following comparisons be- 
tween conditions (exclusive of subur- 
ban sections) prior to the change, 
and at the present time, will give at 
a glance an idea of what was accom- 
plished : 


No. of section gangs prior to 1932..........733 
No. of section gangs, 1940............... ine 
Kilometres Miles 
Average length of gang sec- 
tion prior to 1932.................. 16 10 
Average length of gang sec- 
AE A RRR SE at 60 37% 
Maximum length of gang 
section prior to 1932...... 25 15% 
Maximum length of gang 
section, 1940..........................120 74% 
With the introduction of motor- 
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ized transport and the corresponding 
reduction in the number of gangs, it 
was found that the effective produc- 
tion of work was greatly stepped up 
as the percentage of foremen, cooks 
and other non-productive units in re- 
lation to the total strength of the 
track forces was appreciably re- 
duced. Moreover, the increase in 
strength of each individual gang 
contributed to the more efficient 
manner in which maintenance work 
was done, and in spite of the very 
considerable increase in the length of 
the sections, the provision of motor 
transport not only reduced traveling 
time, but enabled the men to arrive 
fresh at the work, instead of tired, as 
was the case when hand cars were 
used. 

As far as possible the headquar- 
ters of each gang was arranged near 
the center of its section, preference 
being given to stations where 
schools, medical and other facilities 
were available. 

The net result of the increased 
efficiency obtained can be more easily 
appreciated by reference to the fol- 
lowing figures: 

Total strength of track forces 1931......6100 


Total strength of track forces 1940......3855 
Percentage reduction in 1940 as com- 
MGI WRN Ta iiccicsistacceenssis castsnintcerece 36.8 


It should be noted that during this 
period the total mileage of the sys- 
tem has remained approximately 
constant while the standard of main- 
tenance of the tracks has been consid- 
erably improved. 


Training and Supervision 


Concurrently. with this reorgani- 
zation, and with a view to improving 
the knowledge of track foreman and 
unifying their methods of working, 
a training center was established for 
maintenance of way forces, where all 
grades of supervisory officers were 
given intensive courses of instruction 
and training in standard maintenance 
methods. Thus it is now possible to 
travel over the whole system and ob- 
serve that each gang is doing its 
work in a uniform manner. 

In 1937 it was felt that a further 
improvement in supervision was 
necessary with a view to increasing 
track patrol without diverting the 
gangs from their all-important duties 
of programmed progressive track re- 
pair and to secure a better co-ordina- 
tion of work. To this end it was 
decided to decrease the number of 
permanent way inspectors and intro- 
duce supervisors to rank between the 
gang foreman and the remaining in- 
spectors, and during the succeeding 
years this modification in supervi- 
sion has been introduced practically 
throughout the whole system. 
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With the present arrangement an 
engineer in charge of a district has 
under his jurisdiction an average of 
838 kilometres (521 miles) of track, 
with one permanent way inspector 
whose duties are to co-ordinate the 
work of, in general, three super- 
visors, advise them as may be neces- 
sary, and supervise working pro- 
grams, etc. The average number of 
gangs directly controlled by each 
supervisor, exclusive of suburban 
sections, is four, covering an aver- 
age territory of 273 kilometres (170 
miles) of track. 


Duties of Supervisors 


The supervisors are stationed at 
strategic points in respect to the ter- 
ritory under their jurisdiction, and 
their duties are to make systematic 
patrols of tracks (the frequency of 
the patrol varying according to the 
importance of the tracks) to check 
the working efficiency of the gangs 
under their control, and to prepare 
and insure the progress of all pro- 
grams of work. They are supplied 
with light two-seated motor cars for 
their patrol work, and in order to en- 
able them to spend as much time as 
possible on this, their most impor- 
tant duty, they have been relieved 
almost entirely from administrative 
duties and correspondence. The re- 
sponsibility for the maintenance of 
each section rests, as previously, 
with the foreman, but under this new 
organization the programmed work 
of the gang is only interrupted to 
carry out emergency track patrols, 
and never for the purpose of ordi- 
nary routine patrols. 

It will be noted that the introduc- 
tion of supervisors in our mainte- 
nance organization has been evolved 
as a natural consequence of the reor- 
ganization of the gang distribution, 
which in itself was developed as a 


. measure of economy made necessary 


by reduced earnings. The consider- 
able reduction in track forces called 
for some method of increasing the 
efficiency of those remaining, if the 
standard of maintenance was to be 
upheld, which could only be brought 
about by modernizing the methods of 
working, programming the normal 
maintenance work, improving the 
supervision, and relieving the gangs 
from routine patrol work. 

The track supervisor system 
which we have evolved to cope with 
these requirements has amply justi- 
fied itself and demonstrates an in- 
crease of efficiency over previous 
methods of working by enabling 
somewhat higher standards of main- 
tenance to be reached, while at the 
same time greatly reducing the 
overall maintenance costs, 
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Renewing 
50,000,000 Ties 


(Continued from page 730) 


important factor in tie economy. Ev- 
ery competent trackman knows the 
rules for proper handling of ties and 
is fully aware of the savings that re- 
sult if these rules are followed. 
Repeating the statement made pre- 
viously, we must find more efficient 
and, consequently, more economical 
methods of handling all classes of 
maintenance of way work. It may be 
difficult to mechanize renewals, but 
it will be done. Perhaps the solution 
is in the development of two devices, 
one for use with larger gangs and an- 
other for section forces. The first 
might be somewhat expensive in both 
first cost and maintenance, but for 
section use the machine must be sim- 
ple, almost fool-proof, and low in 
cost. In either case, to be accepted 
and used, the final result must be a 
reduced cost, all factors considered. 


‘ Discussion 


Most of a rather long discussion 
that followed the presentation of this 
paper consisted of questions that were 
directed at Mr. Clarke for the purpose 
of expanding certain parts of his pa- 
per. The first related to the liberality 
that should be displayed in renewing 
ties in connection with general sur- 
facing, compared with spot renewals. 
The answer was that this will depend 
to a considerable extent upon the 
policy of the road, but principally on 
the value left in the tie compared with 
the cost of a spot renewal later. Mr. 
Clarke indicated that, generally, it will 
cost about the same to leave a tie in 
the track, if it has only two years of 
service life remaining, as it will to 
renew it in connection with the gen- 
eral surfacing, while the cost of re- 
moving a tie that has only one year of 
life will be about one-half of the cost 
to leave it in. 

Several members sought informa- 
tion concerning the cost and relative 
advantages of 9-ft. ties. Mr. Clarke 
replied that since 9-ft. ties have not 
been used for longer than a few 
months, their advantages are as yet 
entirely speculative, but that the Atch- 
ison, Topeka & Santa Fe, which has 
gone to ties of this length, became 
fully convinced of their advantages 
after an exhaustive study of the sub- 
ject. C. W. Baldridge (A.T. & S.F.) 
stated that since logs are cut in mill 
lengths of even feet which increase 
by increments of 2 ft., the 9-ft. sawn 
tie does not cost any more than the 
8-ft. 6-in. tie, although a small pre- 
mium is paid for the longer hewn ties. 
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B. & B. Officers 


Proper Equipment is Essential to Efficient Bridge Work 


CLIMAXING another year’s work, 
the American Railway Bridge and 
Building Association held its forty- 
seventh annual convention at the Ho- 
tel Stevens, Chicago, on October 15- 
17—a meeting which, with a well- 
rounded program, including five ad- 
dresses and eight committee reports 
on subjects of timely interest to 
bridge, building and water service 
men, as well as a number of special 
features, was characterized by intense 
interest and unusually active discus- 
sion. Altogether, 239 railway men 
from the United States and Canada 
registered their attendance and took 
part in the meeting, the value of 
which was enhanced materially by a 
concurrent exhibit of bridge, build- 
ing and water service equipment and 
supplies, presented in an adjoining 
area by the Bridge and Building Sup- 
ply Men’s Association. 

The convention, all sessions of 
which were presided over by A. E. 
Bechtelheimer, president of the asso- 
ciation, and assistant engineer of 
bridges of the Chicago and North 
Western, was opened by C. E. John- 
ston, chairman Western Association 
of Railway Executives, who wel- 
comed the association to Chicago and 
urged its members to guard jealously 
the fundamental principles upon 
which this country was founded, Oth- 


er addresses were made by Otto Kuh- 
ler, consulting designer, New York, 
on Streamlining the Smaller Passen- 
ger Stations, and by H. R. Duncan, 
superintendent of timber preserva- 
tion, Chicago, Burlington & Quincy, 
who spoke on How Bridge and Build- 
ing Officers Can Co-Operate with the 
Purchasing and Stores Department 
in Protecting Their Material Require- 
ments. Technical reports were pre- 
sented on The Mechanization of 
Bridge and Building Forces ; The De- 
tection and Elimination of Termites 
in Railway Structures; The Inspec- 
tion of Buildings to Formulate the 
Maintenance Program; Protecting 
Steel Structures from Severe Corro- 
sion; The Repair and Renewal of 
Ballasted-Deck Bridges ; The Adjust- 
ment of Locomotive Watering Facil- 
ities to Larger Tenders and High- 
Speed Trains; The Heating of Loco- 
motive Terminal and Shop Buildings ; 
and The Storage and Delivery of 
Bridge and Building Materials. 


Special Features 


Special features of the program in- 
cluded an evening session on Tues- 
day, at which Geo. W. Rear, bridge 
engineer, Southern Pacific, Pacific 
Lines, presented an illustrated talk 
on The Bridges on the Shasta Line 


Dig Into Problems 


At Convention 


This is a running report of the forty-sev- 
enth annual meeting of the American 
Railway Bridge and Building Associa- 
tion, held at Chicago on October 15-17, 
where 239 railway bridge, building and 
- water service men from many parts of 
‘the United States and Canada gave de- 
tailed consideration to five addresses 
and eight technical reports on widely 
diversified subjects relating to their 
work, and viewed an exhibit of bridge 
and building equipment and materials 


Diversion of the Southern Pacific; 
the annual luncheon on Wednesday, 
with 212 members and guests in at- 
tendance, who were addressed by 
Bruce E. Dwinell, general counsel, 
Chicago, Rock Island & Pacific; the 
annual dinner on Wednesday night, 
jointly with members of the Bridge 
and Building Supply Men’s Associa- 
tion, which was attended by 183; and 
a trip to the system storehouse of the 
Chicago, Burlington & Quincy, at 
Aurora, IIl., and its reclamation plant 
at Eola, Ill., on Thursday afternoon, 
where members were given an oppor- 
tunity to observe the manner in which 
materials are assembled, stored, 
scrapped or reclaimed, and distrib- 
uted at these points. Still another 
feature of the program was a period 
set aside in the session on Wednesday 
afternoon to honor the memory of C. 
A. Lichty, secretary of the associa- 
tion for more than 30 years, who 
died on April 18. At this time, with 
past-president Elmer T. Howson pre- 
siding, tribute was paid by J. P. 
Wood, supervisor of bridges, build- 
ings and water service, Pere Mar- 
quette, (retired) ; Armstrong Chinn, 
chief engineer of the Alton, and 
George Rear, all past presidents of 
the association, and by Tom Lehon, 
president of the Lehon Company, and 
a past president of the Bridge and 
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suilding Supply Men’s Association. 

Lending support to the association, 
three committees of the American 
Railway Engineering Association and 
the Executive committee of the 
American Wood-Preservers’ Associ- 
ation, held meetings in Chicago dur- 
ing the convention. The A.R.E.A. 
committees which met were those on 
Wood Bridges and Trestles, Build- 
ings and Wood Preservation. 


H. M. Church Elected President 


In the election of officers for the 
ensuing year, H. M. Church, general 
supervisor bridges and __ buildings, 
Chesapeake & Ohio, Richmond, Va.. 
was advanced from second vice-pres- 
ident to president ; R. E. Dove, assist- 
ant engineer, Chicago, Milwaukee, 
St. Paul & Pacific, Chicago, was ad- 
vanced from third vice-president to 
first vice-president: F. H. Soothill, 
chief estimator, Illinois Central, Chi- 
cago, was advanced from fourth vice- 
president to second vice-president ; G. 
S. Crites, division engineer, Balti- 
more & QOhio, Punxsutawney, Pa., 
was elected third vice-president; and 
A. M. Knowles, assistant engineer 
structures, Erie, Cleveland, Ohio, 
and a director of the association, was 
elected fourth vice-president. F. O. 
Whiteman, Chicago, and F. E. Wiese, 
chief clerk to the chief engineer, Chi- 
cago, Milwaukee, St. Paul & Pacific, 
Chicago, who were appointed secre- 
tary and treasurer, respectively, dur- 
ing the year by the Executive Com- 
mittee to fill the vacancies created by 
the death of C. A. Lichty, who had 
held both positions, were elected 
secretary and treasurer, respectively. 

Three new directors were also 
elected to serve for two years: R. E. 
Caudle, assistant engineer structures, 
Missouri Pacific Lines, Houston, 
Tex.; 1. A. Moore, supervisor bridges 
and buildings, Chicago & Eastern Illi- 
nois, Danville, Ill.; and W. A. Sweet, 
general foreman bridges and_build- 
ings, Atchison, Topeka & Santa Fe, 
Newton, Kan. In addition, Neal D. 
Howard, managing editor, Railway 
Engineering and Maintenance, Chi- 
cago, was elected a director for a term 
of one year, to fill the vacancy created 
by the advancement of Mr. Knowles 
co fourth vice-president. 

The secretary's report showed that, 
including 56 new members’ who 
joined during the year, there are 610 
members of the association in good 
standing. Chicago was selected as the 
1941 convention city. The subjects 
selected for study by committees dur- 
ing the ensuing year are: The Possi- 
bilities of Off-Track Equipment in 
Bridge Construction and Mainte- 
nance; The Maintenance and Repair 
of Bridge and Building Work Equip- 
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ment; Protection of Bridges and 
Roadway from River Bank Erosion; 
Welding in Water Service; Wearing 
Surfaces for Building Floors, Plat- 
forms and Roadways; Modernizing 
Small Stations to Meet Present-Day 
Requirements; Efficient Methods of 
Transporting Bridge and Building 
and Water Service Gangs; and Re- 
cent Developments in Paint Removal. 





A. E. Bechtelheimer 
President 


As bridge draftsman, assistant gen- 
eral bridge inspector, and general 
bridge inspector on the Chicago & 
North Western for 17 years, and 
for the last 12 years assistant engi- 
neer of bridges of this road, Mr. 
Bechtelheimer has had wide experi- 
ence in all phases of bridge con- 
struction and maintenance. He has 
been a member of the Bridge and 
Building Association since 1920. 


Following are all of the committee 
reports, with abstracts of the discus- 
sions which followed their presenta- 
tion, as well as abstracts of addresses 
by Messrs. Johnston and Dwinell, and 
of greetings extended by Geo. S. Fan- 
ning and J. J. Clutz, presidents, re- 
spectively, of the American Railway 


Engineering Association and_ the 
Roadmasters’ Association. The ad- 


dresses by Messrs. Kuhler, Duncan 
and Rear will appear in later issues. 


C. E. Johnston Opens Meeting 


In his opening address, C. E. John- 
ston, chairman of the Western Asso- 
ciation of Railway Executives, ex- 
pressed his high regard for and his 
confidence in the work of the associ- 
ation, but called upon its members 
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to join the fight for the retention of 
the fundamental principles of free 
enterprise, and, more particularly, the 
fight against the threat of government 
ownership of the railways and un- 
reasonable demands of labor groups. 
Relative to his concern for the safety 
and continuance of fundamental 
American institutions, Mr. Johnston 
said, in part: 

“We are living in an altogether dif- 
ferent world today, as compared with 
25 or 30 years ago. This does not 
mean—this cannot mean, that we are 
to substitute fundamentals which will 
change entirely the American way of 
life, without jeopardizing our very 
liberty and freedom. We all know 
well that we do not long get some- 
thing for nothing; that we cannot 
spend ourselves out of debt; and that 
we cannot expect much unless we 
work for it. Still, we sit complacently 
by day after day and watch our poli- 
ticians operate in a fashion that can- 
not but ultimately cause a_ serious 
change in, if not wholly destroy, our 
American way of life as handed down 
by our forefathers.” 

Citing several examples to this 
point, Mr. Johnston saw in bridge 
and building gangs, and especially 
in the pile-driver crew, the kind of 
initiative which we need in the United 
States. “The typical pile-driver crew 
in the bridge and building department 
of our railways,” he said, “generally 
exemplifies the true American spirit 
of initiative and freedom, which, 
when properly organized, is capable 
of great accomplishments. In fact, 
with the proper initiative and free- 
dom, there appears to be no limita- 
tions to our achievements.” 


Need Unity of Purpose 


Turning to the matter of labor re- 
lations, Mr. Johnston decried the so- 
cialistic trend in this country and 
called for greater unity of purpose 
between management and employees. 
The character of the relationship be- 
tween these forces,” he said, “spells 
success or failure, profit or loss, peace 
or turmoil. We need not only unity 
in organization, but unity in purpose. 
Sad to relate, we have those in our 
ranks who, by their acts or sympa- 
thies with outside forces, seek, know- 
ingly or otherwise, to destroy the 
fundamentals of free enterprise. This 
is disloyalty in its worst form, not 
only to our industry, but also to our 
republic. Organized labor in its true 
sense means organization for mutual 
cooperative benefit. We certainly have 
no quarrel about collective bargaining. 
We agree that labor should have ev- 
ery consideration in the way of sat- 
isfactory working conditions and 
rates of pay. As a matter of fact, we 
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spend much time and thought to bring 
about all of these advantages in favor 
of labor. We are, however, strongly 
opposed to the operation of labor 
unions for the benefit of unscrupu- 
lous racketeers who promote strife 
in their own self interest, at the ex- 
pense of their members.” 

Cautioning that we are constantly 
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which must be paid out of the public 
treasury, was 23,000,000 pesos (ap- 
proximately $4,700,000). This brings 
home to us what could happen here in 
this country under government own- 
ership. Even if the management of 


our railways were not turned over di- 
rectly to the labor unions, the ad- 
likely he 


ministration would most 
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we desire to understand, the meaning 
of all the other ‘isms’ when applied 
to America.” 


Greetings 
George S. Fanning, president of 


the American Railway Engineering 
Association, and chief engineer of the 





F. H. Cramer 


First Vice-President 


H. M. Church 


Second Vice-President 


H. 


R. 
C. M. 


R. E. Dove 


Bridge and Building Association 
Officers 1939-40 


A. E. Bechtelheimer, president, assistant engineer of 
bridges, C. & N. W., Chicago. 
F. H. Cramer, first vice-president, bridge engineer, 
C. B. & Q., Chicago. 
M. 


St. P. & P., Chicago. 


Third Vice-President 


Church, second vice-president, general super- 
visor bridges and buildings, C. & O., Richmond, Va. 
©. Dove, third vice-president, assistant engineer, 


F. H. Soothill 


Fourth Vice-President 





F. H. Soothill, fourth vice-president, chief estimator, 
I. C., Chicago. 

F. O. Whiteman, secretary, Chicago. 

F. E. Weise, treasurer, chief clerk to chief engineer, 














F. O. Whiteman 
Secretary 


confronted with the threat of govern- 
ment ownership and operation of our 
railways, Mr. Johnston spoke at some 
length relative to the utifavorable sit- 
uation that has prevailed on the Na- 
tional Railways of Mexico since 1937, 
when the Mexican government expro- 
priated that property and turned its 
n.anagement over to the labor unions. 
“Notwithstanding the fact that the 
Mexican government owns the rail- 
ways (approximately 8,400 miles),” 
he said, “which I assume means no 
payment of taxes or interest on in- 
vestment, the total deficit from opera- 
tions alone for less than the three- 
year period to February 15, 1940, 


C. M. St. P. & P., Chicago. 


Directors 
Armstrong Chinn, past president, chief 
engineer, Alton, Chicago. 
(Term Expires October, 1940) 
B. R. Meyers, trainmaster, C. & N. W., 
Mason City, Ia. 
W. Walkden, bridge engineer, C. N. R., 
Winnipeg, Man. 
A. S. Krefting, assistant engineer, M. 
St. P. & S. S. M., Minneapolis, Minn. 
(Term Expires October, 1941) 
A. M. Knowles, assistant engineer struc- 
tures, Erie, Cleveland, Ohio. 
L. G. Byrd, supervisor bridges and 
buildings, M. P., Poplar Bluff, Mo. 
K. L. Miner, supervisor bridges and 
buildings, N. Y. C., Beacon, N.Y. 


political, and with similar results as 
to deficits of operation. 

“Our railroad system was built 
upon the foundation of freedom, un- 
der one ‘ism’—and that is ‘American- 
ism’. We cannot understand, nor do 





F. E. Weise 
Treasurer 


Erie, brought greetings from his as- 
sociation and in his remarks paid par- 
ticular tribute to the non-technical 
“artisans” in bridge work, to whom 
he attributed many of the marked 
advances in bridge design and con- 
struction through the years. He said, 
in part as follows: 

“The American Railway Engineer- 
ing Association is composed of rail- 
way engineers in all fields—track, 
bridges, buildings, water stations, etc. 
Your association, on the other hand, 
is a specialized one, dealing with 
bridges and buildings, and through it 
you do something that needs to be 
done in that you bring the engineer 


j 


a re 
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into close fellowship with the super- 
visors, master carpenters, master ma- 
sons and foremen, whom I might call 
the artisans in bridge and building 
work. All meet here to discuss their 
common problems. 

“Representing an engineering body, 
I want to pay particular respect to 
the men who are not engineers. I want 
to tell you how much we engineers ap- 
preciate the loyal support and co- 
operation that we get from you su- 
pervisors and your foremen, and oth- 
er practical men in the field. We lean 
on you, and we lean on you very 
heavily. 

“Your organization has been in ex- 
istence forty-seven years — longer 
than ours—which is as might be ex- 
pected because long before there were 
engineers, there were artisans in 
bridge construction. Back in the me- 
dieval days, wonderful viaducts and 
beautiful cathedrals were built, not by 
engineers and architects, but by mas- 
ter masons—men who were the fore- 
runners of the group of men that you 
constitute today. Even in later days, 
some of our most interesting struc- 
tures, with their many engineering 
features, were not conceived by engi- 
neers and architects, but by masons. 
And a wonderful job they did. These 
are some of the things for which en- 
gineers are indebted to the artisans, 
and I am here to thank you on behalf 
of the engineers for what you have 
done.” 

Turning briefly to.the broader re- 
sponsibilities of bridge and building 
men in these strenuous days, Mr. 





Fanning said that, beautiful as 
bridges may be in themselves, “they 
are worthless except as they carry 
highways and railways—the arteries 
of human traffic—which, throughout 
the years have been the means of 
communication between different 
parts of the world and, as such, have 
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really been the foundation upon which 
civilization has been built.” There- 
fore, he urged members of the asso- 
ciation to “expand your thoughts 
beyond the bridge—first, to the prob- 
lems of the railways as a whole, and 
second, to the pressing problems of 
civilization today.” 

Greetings from the Roadmasters’ 
and Maintenance of Way Association 
were brought by its president, J. J. 
Clutz, division engineer, Pennsylva- 
nia, Indianapolis, Ind., who spoke of 
thé® lose ties that have always ex- 
isted between the two associations, of 
their respective obligations, and of 
the opportunities which they afford 
for the free discussion of common 
problems in the interest of their mem- 
bers and the railways which they rep- 
resent. “These two associations have 
been closely affiliated throughout their 
existence—a period of nearly 50 
years,” he said. 

“They have a common objective— 
to meet and discuss questions pertain- 
ing to their respective but closely re- 
lated fields, and to raise the standards 
of work committed to the charge of 
their members. 

“The right to assemble freely and 
to discuss questions of common inter- 
est is a precious heritage—a right 
which now exists in few other coun- 
tries of the world; but, like the right 
to vote, this heritage is of little value 
unless it is exercised. Associations 
such as ours perform a useful service 
only as our members take an active 
part in their activities, and particu- 
larly in the exchange of ideas at our 


Members of the 
Bridge and Build- 
ing Association In- 
spected the System 
Stores Facilities of 
the Chicago, Bur- 
lington & Quincy at 
Aurora, III., on Oc- 
tober 17. 


conventions. Through a free discus- 
sion of your committee reports and 
other subjects which may arise, ideas 
are communicated to others, which 
would otherwise remain locked up in 
one man’s mind; facts based on ex- 
perience, are shared, and everyone 
benefits. Thus, the objective of the 
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association is realized, and you go 
back to your job stimulated in mind, 
refreshed in ideas, and better able to 
carry on your work efficiently and 
economically because of what you 
have learned.” 


President's Address 


In his presidential address, Presi- 
dent Bechtelheimer reviewed the ac- 
tivities of the association during the 
year with some satisfaction, but he 
saw still large opportunities for mem- 
bers to gain from the association’s 
activities, and urged a more intensive 
drive for new members among bridge 
and building men to the.end that they 
and their roads might derive the large 
benefits available through active 
membership. He also spoke of the 
pleasant relationship and close co- 
operation that has existed with the 
American Railway Engineering Asso- 
ciation, the Roadmasters’ and Main- 
tenance of Way Association, and rail- 
way managements. Of the latter, he 
said : 

“Our relations with railway man- 
agements have brought us to a better 
understanding of their attitude with 
respect to association work. The ex- 
ecutive officers of many roads have 
disclosed a very keen and kindly in- 
terest in the work we are doing and 
have shown that they recognize that 
conscientious effort‘on our part in the 
study and solution of our problems 
will be of great benefit and value to 
us and to the railways. It is my opin- 
ion that this friendly spirit of en- 
couragement and co-operation will 
continue as long as we are able to 
show by our earnest attention to these 
matters that we can accomplish things 
of real value to ourselves and to the 
railways which we represent. This 
convention, which is the high point 
in the year’s work of our association, 
expresses in concrete form our pur- 
pose to do that very thing, and by so 
doing, to bring vital, worth-while in- 
formation to those interested in the 
many problems facing bridge and 
building men. 

Mr. Bechtelheimer expressed par- 
ticular appreciation of the work of the 
many committee chairmen, vice-chair- 
men and members who had volun- 
teered for their work, saying in part 
as follows: 

“You have done a splendid job at 
a sacrifice of many hours from your 
work and from your relaxation time. 
Nearly all of the 134 men working 
on committees volunteered for the 
work. Have you ever wondered why 
men do these things? They do them 
because they are rewarded by the joy 
of finishing a job when once started ; 
by the satisfaction gained in accom- 
plishment; by the benefits derived 
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from increased knowledge and expe- 
rience; and by the satisfaction gained 
from enlarged acquaintance. They 
know the value of association work 
in helping men to be alert in fact- 
gathering, active in efforts for im- 
provements, and aggressive in meet- 
ing new situations.” 

In closing his address, Mr. Bechtel- 
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heimer called for more extensive use 
of the association’s findings in the in- 
terest of increased efficiency and econ- 
omy, and for greater promotion of 
the association among those who 
should be numbered among its active 
members in the interest of the great- 
est service to these men and to the 
roads which they represent. 


Bruce Dwinell Says Foremen 
Hold Key to Many Railway Problems 


SPEAKING before the annual 
luncheon on Wednesday, Bruce E. 
Dwinell, general counsel of the Chi- 
cago, Rock Island & Pacific, traced 
the rapid political, economic and 
technological developments in the 
United States since Revolutionary 
War days; pointed out the problems 
that these rapid changes have brought 
about for the railways and for other 
industries through increased taxes, 
increased commodity prices and in- 
creased wages; and then placed upon 
railway supervisory officers, and espe- 
cially upon foremen, the responsibil- 
ity for better labor relations, in- 
creased efficiency and decreased costs, 
in which alone, he said, lies the sal- 
vation of the railways. In the latter 
regard, he said, in part, as follows: 

“Today we are beset on every side 
by increased costs, increased taxes, 
increased wage bills and increased 
commodity prices. I do not say that 
you can do anything about increased 
taxes. I do not say that there is any- 
thing that you can do about the diver- 
sion of traffic incident to the motor 
truck on the highways, but in your 
hands, and in the hands of men who 
are occupying positions like yours, lies 
the answer to at least the problems of 
increased costs, no matter what they 
may be. The salvation of the Amer- 
ican railroads lies in just one thing 
—increased efficiency at decreased 
cost. If the American railroads can- 
not solve this problem satisfactorily, 
it cannot be said that our future is 
very long. 

“The problems that have confront- 
ed the railways are also confronting 
our competitors. They, likewise, are 
confronted with the problem of high- 
er taxes. Eventually, their tax bill 
will equal ours. They are confronted 
with the problem of increased wage 
costs, which has been one of the un- 
fair things that we have been com- 
pelled to face in the last few years. 
Just as scientific advancement has 
injured us, we may expect that scien- 
tific advancement in the future may 
injure them also, so that a part of our 





burden will be taken away from us 
by the equalization of competitive 
conditions. ~ 

“But even if this comes about, 
there still remains for us to face the 
questions of how we are to decrease 
our costs and are to cope with our 
labor problems. One thing is certain, 
and that is, if we are to survive, we 


Foremen Can Do 
Much to Improve 
Labor Relations 
and to Solve the 
Problem of Secur- 
ing Increased Ef- 
ficiency 


must deal more and more intelligent- 
ly with the labor problem. One of the 
difficulties which you men have in 
your handling of labor is the fact that 
the territories over which you have 
jurisdiction are vast in extent. Our 
railroads cover large territories and 
they employ men who are scattered 
over each entire system. This makes 
the problem of supervision extremely 
difficult. 

“You men who are in charge can- 
not give to the individual labor prob- 
lem as it arises the individual atten- 
tion which it well deserves. You must 
delegate your authority, and in the 
delegation of that authority lies much 
of our hope for the future. The man 
who has contact with labor is the man 
who actually works with labor—your 
foreman. Your employees know your 
railroad by knowing your foreman. 
If he is a good foreman, your railroad 
to them is a good railroad; if he is a 
bad foreman, your railroad is a bad 


739 


railroad, at least in so far as that man 
is concerned. 

“Tt is necessary, therefore, that this 
foreman be a certain kind of man. A 
really excellent foreman has to have 
two qualities. One is technical knowl- 
edge of his subject, and the other is 
the ability to handle men. Of the two, 
the first is of the least importance 
initially. Given a certain aptitude, a 
certain ability, and a willingness to 
work, men can become technically 
proficient, but the ability to handle 
men is something that is born in a 
man. He either has it or he hasn’t it. 
It cannot be cultivated. It requires 
honesty of purpose; it requires a 
knowledge of human nature; and it 
requires an intense desire to be fair 
and square. But a man can have all 
of these qualities and still not be a 
perfect boss. It takes something of 
a spark to make him right. So I say 
that the first thing for you men to do 
in the handling of your labor prob- 
lems is to see that you have the right 
foreman, and that he can handle his 





men. If he can do that, many of the 
causes of complaint, which often rip- 
en into real controversies, can be 
avoided. 

“Great advances have been made 


in the scientific maintenance of 
bridges, buildings and track since 
1916, when, for the first time, the 
wage rate on the railways began to 
rise, and it has only been by intensive 
mechanization that the railroads have 
been able to keep up with the subse- 
quent rising wage rate, which has 
been accompanied by rising costs of 
materials. It is unnecessary for me 
to go into all of the details of the new 
machines that have been adopted, and 
of all of the methods which have been 
perfected, but I do want to say that 
only through the utilization of every 
sort of knowledge, of every sort of 
device, and of every sort of improve- 
ment in operation by you men and 
others occupying positions of like 
character, can our operating costs be 
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reduced and the railroads maintain 
their place in the sun. 

“Yours is a double task. Your first 
task is to so carry out your work that 
it results in efficient and economical 
maintenance of your properties; and 
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your second task is to so handle your 
personnel that you will secure from 
them the best that they can give. If 
you can fulfill this double task, and if 
others in like capacity in the railroad 
industry will intelligently follow the 


November, 1940 


same course, there is hope for the 
railroads in the future. Out of the 
uncertainty that has been produced by 
economic, social and engineering 
changes, will result the certainty 
which we must have for the future.” 


Protecting Steel Structures from Severe Corrosion 


LET us determine first what the 
term “corrosion” means as applied to 
steel structures. The word “corro- 
sion” is derived from the Latin word, 
Corrodere, meaning to gnaw. Webster 
defines corrode as: “To eat away by 
degrees; to wear away or diminish 
or destroy small particles of, as by the 
action of a strong acid or caustic 
alkali; to consume; to wear away ; to 
impair.” From this definition, we may 
infer that for steel to corrode, it must 
be attacked and wasted away. 

We know from experience that 
corrosion, unless checked, will rapidly 
impair steel members of structures to 
such an extent that partial repairs, or 
complete replacement, of members, 
and even of whole structures, becomes 
necessary. In order that we may un- 
derstand better what types. of ma- 
terials may be applied to retard or pre- 
vent this destruction, it seems advis- 
able to consider the fundamental 
factors causing corrosion. 


Ionization of Metals 


Pure water is-composed of hydro- 
gen and oxygen. The forces that bond 
these two elements together to form 
this chemical compound are electrical. 
Hydrogen (positively charged) unites 
with oxygen (negatively charged), 
the two being held together by the 
mutual attraction of their electrical 
forces, forming a neutral compound. 

The smallest unit of an element 
which can enter into a chemical 
change is called an atom. In the nor- 
mal state, an atom is electrically neu- 
tral although surrounded by an elec- 
trical field composed of an equal 
amount of both positive and negative 
charges. 

When in combination with other 
elements to form stable compounds, all 
elements are in the atomic, or neutral, 
state. However, an element enter- 
ing into a chemical union, or leaving 
such a union, must be electrically 
charged, either positively or nega- 
tively. An element becomes positively 
charged by losing some of its negative 
forces; or negatively charged by ab- 
sorbing negative forces from another 
element. In this state of electrical un- 
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balance, the particle is called an ion. 

Metals always become ionic when 
going into solution in water, water 
providing the medium by which the 
electrical forces are transferred. This 
fact explains why corrosion of metals 
cannot take place unless water is pres- 
ent. Metals in the ionic condition are 
always positively charged. 

All metallic elements are soluble in 
water but vary in their rate of solu- 


_bility. The solution pressure, or com- 


parative speed of solubility, has been 
accurately measured. The more com- 
mon metals are listed below in the 
order of their solvency, or their 
tendency to go in to solution. For ex- 
ample, potassium goes into water 
solution so rapidly that it creates both 
an explosive and a fire hazard. 


1. Potassium 9. Lead 

2. Sodium 10. Hydrogen 
3. Magnesium 11. Copper 
4. Aluminum 12. Mercury 
5. Zinc 13. Silver 

6. Iron 14. Platinum 
7. Nickel 15. Gold 

8. Tin 


Hydrogen is included in the above 
list in the direct comparative order of 
its solubility because, although not a 
metal, is reacts chemically in a similar 
manner. As we shall see later, hy- 
drogen causes corrosion of any metals 


having a greater solubility than itself. 

When hydrogen ions dissolved in 
water come into contact with metal 
of greater solubility, the metal is 
thrown into solution; that is, the 
positively-charged hydrogen ions pull 
negative charges away from the metal 
atoms, which previously had been sur- 
rounded by a balanced or neutral elec- 
trical field. Having lost negative 
charges, the metal atoms become posi- 
tively charged, are in the ionic state, 
and are thrown out into solution. 

Hydrogen ions are essential to, and 
initiate, all types of steel corrosion. 

Rust, ferric oxide, is caused by 
relatively small amounts of hydrogen 
ions contained in atmospheres reason- 
ably free from smoke. The presence 
of oxygen is necessary to complete the 
final precipitation of rust. The ac- 
cumulation of true rust is a com- 
paratively slow process. 

Complete rust removal is desirable 
before painting steel with a drying 
type film. If it becomes necessary to 
paint over common rust, good paints 
will probably give reasonable results 
because, under warm dry air condi- 
tions, little moisture or acid hydrogen 
ions will be trapped under the film. 


Sulphuric Acid Corrosion 


When coal burns, the sulphur con- 
tent unites with oxygen to form a gas 
called sulphur dioxide. This gas 
unites with water that is present in 
steam or in the atmosphere, and forms 
sulphurous acid. Sulphurous acid 
unites with additional oxygen to form 
sulphuric acid. Sulphur leaching from 
coal also forms this acid. 

Pure concentrated sulphuric acid 
contains no water and boils at 540 
deg. F. as compared to water at 212 
deg. F. Under hot, dry. atmospheric 
conditions, dilute sulphuric acid will 
lose water and become more con- 
centrated. On the contrary, pure con- 
centrated sulphuric acid has a great 
affinity for water, and will absorb and 
retain it in large quantities. Conse- 
quently, under railroad conditions, 
some acid is always present and is 
generally in a diluted condition. 

The mixture of pure sulphuric acid 
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and water dissociates the acid. The 
hydrogen separates from the other 
elements and goes into water solution. 
Dilute sulphuric acid is therefore 
highly corrosive to steel because the 
positive hydrogen ions in contact with 
the atoms of iron in steel force the 
iron out into solution. The steel is 
continuously and rapidly eaten away 
because the acid contains an unlimited 
supply of hydrogen ions. 

On exposed structural areas which 
can be washed by rainfall, some of the 
acid may be carried away. On unex- 
posed sections this is of course im- 
possible, and liberal amounts of 
dilute sulphuric acid may always be 
found on such areas which are sub- 
jected to excessive smoke conditions. 


Salt Corrosion 


Sodium chloride or ordinary salt 
rapidly dissociates in water. The 
solution is highly ionized because of 
the great solubility of sodium and 
chlorine. The sodium carries the posi- 
tive charge; the chlorine the negative 
charge. The water in the brine solu- 
tion also dissociates into hydrogen ion 
and hydroxyl ion. The dissociation is 
so complete that billions of ions are 
concentrated in a cupful of brine. 

As atoms go into solution, a back 
pressure develops which tends to pre- 
vent additional atoms from coming 
into solution. Maximum resistance is 
obtained when the solution becomes 
“saturated.” If by some means part 
of the ions are removed from the solu- 
tion, additional atoms will come into 


Protecting Their 
Steel Structures 
Against Corrosion 
Is One of the Large 
Problems of the 
Bridge and Build- 


ing Forces 


solution. The presence of chlorine 
ions accelerates the rate of corrosion 
of steel because the chlorine ions rap- 
idly unite with the iron thrown into 
solution by the hydrogen ions. Due to 
this ready union, the resistance pres- 
sure is kept at a minimum, aad addi- 
tional iron ions come freely into solu- 
tion. 

Another reason why salt acceler- 
ates corrosion of metals is that brine 
is an excellent electrical conductor 
because of the high degree of its 
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ionization. An additional factor is 
that chlorine is a tremendously active 
element. That is, although it has a 
greater natural affinity for the sodium 
ion, the chlorine ion will readily unite 
with the iron ion. 


Causes of Severe Corrosion 
and Parts of Structures Affected 


Reports from previous committees 
and from members of this committee, 
as well as statements recently received 
from many railroads, indicate that the 
major causes of severe corrosion, in 
the order of their importance as 


destructive influences on railway 
structures, are as follows: 
(1) Brine and urine drippings 


from cars. 

(2) Gas, smoke and cinders emit- 
ted from locomotives. 

(3) Coal, cinders, debris and dirty 
ballast, accompanied by moisture. 

(4) Salt water or fogs, and salt 
water spray. 

(5) Dampness_ in unventilated 
places where sunlight is excluded. 

(6) Ordinary water. 

(7) Ordinary atmosphere. 

It is quite generally accepted that 
railroads carrying heavy refrigerator 
car traffic find brine to be the out- 
standing cause of corrosion. The main 
line of nearly every railroad and, to a 
lesser degree, some branch lines are 
affected. Urine has about the same 


effect as brine because it contains salt 
as well as acid, but only a compar- 
atively few railroads hauling heavy 
stock traffic are severely affected by 





urine. Steel work in large shop, 
freight and similar structures is some- 
times severely corroded by the urine 
of employees. 

Brine is doused on bridge steel over 
the area between and extending about 
three feet outside the rails. Corrosion 
is intensified on bridges in and ad- 
jacent to yards and terminals, and on 
bridges located on curved track he- 
cause the jostling of cars when start- 
ing, and their tilting on curves re- 
leases a greater volume of brine. 
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Ballasted floor bridges are less af- 
fected by brine than open floor 
bridges. 

Acid-forming gases, smoke and 
blasts from locomotives, affecting 
bridges or structures over the tracks, 
are the second greatest source of cor- 
rosion. The less the clearance over 
the tracks, the greater is the damage. 
Their effects are augmented by pock- 
ets in the underside of such struc- 
tures which prevent the gas and 
smoke from escaping. Such corrosion 
is intensified when locomotives stand 
or pass frequently under structures 
in yards or terminals. When such 
overhead structures carry railroad 
tracks, and are also subjected to brine 
from above, a doubly severe corrosion 
problem is created. 

Other miscellaneous structures af- 
fected by severe corrosion are smoke 
stacks and ducts at power houses, 
water tanks, train sheds, steel sash, 
signal bridges, turntables, steel coal 
pockets, track coal and ash hopper 
beams, track scales, and various other 
terminals facilities where steel mem- 
bers are subjected to gases, cinders, 
dust, dirt and moisture. 

The effect of corrosion on all of 
these structures is ultimately the 
same, namely reduction in section. 
The outstanding legs of angles in the 
top flanges of stringers and girders 
are weakened by loss of section and 
often develop longitudinal cracks 
along the fillets of the angles; oc- 
casionally half moon shaped sections 
break out, probably because of reduc- 
tion of section and consequent over- 
stress. The lateral angles in deck 
bridges sometimes become so _ thin 
from corrosion that they snap off un- 
der vibration. Many other conditions 
could be cited to show the far reach- 
ing effects of corrosion. 


Eliminating the Causes of Corrosion 


If the causes of corrosion could be 
eliminated at a reasonable cost, our 
problem would be solved. Various 
methods have been practiced and sug- 
gested. Brine results from the use of 
salt and water ice in refrigerator 
service. Some cars are equipped with 
brine retaining tanks which are sup- 
posed to be drained at designated 
places. Unfortunately, this equipment 
becomes defective and, until repaired, 
permits the brine to drip while in 
transit. Many refrigerator cars are 
equipped with ice bunkers from which 
the water is free to drip at will. Salt, 
while not always used in these ice 
bunkers, is necessarily used in thou- 
sands of cars and constitutes the 
greatest menace to steel bridges. 

Consideration has heen given at 
various times to the possibility of 
equipping these bunker cars with 
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brine tanks, but the American Asso- 
ciation of Railroads has found that 
this is uneconomical for the following 
reasons : 

(1) Only a small percentage of the 
refrigerator cars in daily operation 
are treated with ice and salt. 

(2) The added weight of the con- 
tainers, as well as their cost, is quite 
objectionable from an operating point 
of view. 

The Association of American Rail- 
roads is making tests on the intro- 
duction of a_ solution of sodium 
dichromate into the brine as an in- 
hibitor, which, if it proves effective, 
will alleviate this trouble. Mechanical 
and dry ice refrigeration have hereto- 
fore been considered too expensive, 
but an article in the August 3, 1940 
issue of the Railway Age shows great 
possibilities in the use of dry ice in 
coordination with water ice without 
the use of salt. It is claimed in this 
article that this system can be used 
in refrigerator cars without change. 
is more efficient, and costs no more. 

As long as coal burning locomo- 
tivés are in service, there is little pos- 
sibility of eliminating smoke gases 
and cinder blast, which constitute the 
second greatest source of corrosion. 
With electric and diesel engines com- 
ing into more general use, it is to be 
expected problems will diminish pro- 
portionately. 

Frequent removal of cinders and 
of dirt laden with moisture will elim- 
inate many acid corrosion problems. 

A few roads have resorted to the 
use of several devices to reduce the 
damaging effects of brine on open 
floor bridges. Among these are the 
following: Metal troughs or timber 
spacing blocks between the ties are 
sloped to throw the brine off the steel 
work within the limits of the decks. 
Creosoted timber raising pieces are 
placed longitudinally on stringers or 


deck girders and under the ties and - 


extend over the edges of the flanges. 
Wrought iron and alloy steel plates, 
and fabrics saturated and mopped 
with various coatings are also em- 
ployed in this manner. Formed gal- 
vanized sheets are used over cross 
frames and laterals. Many other 
methods are in use. 

To protect structures over tracks, 
“blast plates” are suspended from or 
attached to the structures. Some of 
these consist of alloy steel, wrought 
iron, cast iron, ingot iron with a 
bituminous mat on both sides, or 
creosoted timber and concrete slabs. 
Special coatings of paint with grit 
embedded and Shotcrete encasing 
steelwork are also used. 

When corrosion has _ destroved 
parts of bridges beyond a safe limit, 
many novel methods of repairs and 
renewals are employed. Some roads 
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employ alloy steels. Others use excess 
material to allow for future reduc- 
tions. The many phases of this work 
and details of repair are very inter- 
esting, but space here does not permit 
lengthy discussion. 


Application of Protective Coatings 


At least three railroads have metal- 
lized some steel structures. In all 
cases the steel to be coated was first 
cleaned by sand blast. The coating 
was then applied by a gun, operation 
of which requires compressed air, 
oxygen, acetylene and metal wire, the 
wire being fed into the gun, melted, 
atomized and sprayed, all in one 
process. Zinc, aluminum, tin, lead and 
cadmium are the metals commonly 
used for corrosion resistance. 

Several railroad bridges have been 
so treated with a zinc coating, one as 
early as 1934. One road reports the 
total cost as ranging from 50 cents 
to 65 cents per square foot. Another 
gives the cost of treating a 50-ft. deck 
girder span before it was installed as 
$114.75 for material and $350.31 for 
labor. A boiler stack was given a lead 
coating on the inside and aluminum 
on the outside. A switch tower was 
also treated with a zinc coating. It is 
reported that these coatings have been 
quite successful to date, but too ex- 
pensive for general use unless their 
service life proves to be proportion- 
ately longer than that of the paint. 

A few roads have installed electric 
devices in steel water tanks to avert 
corrosion of the inside surfaces in 
contact with water. Your committee 
has no reports on the success of this 
device. The A.R.E.A. Committee on 
Water Service, Fire Protection and 
Sanitation will present a special re- 
port on this subject at the next con- 
vention, which should be of interest 
to maintenance men. 

A report presented last year stated 
that “To stay or remedy the effects of 
deferred general painting, mainte- 
nance men have resorted to spot paint- 
ing, touching up those parts of their 
bridges that are exposed to either 
brine or to locomotive gas action, 
when required. In doing this spotting, 
many roads are using special coatings 
such as bridge cement, crude oil, as- 
phalt oil, black oil with an asphalt 
content, slushing oils, asphalt paints, 
tar paints, asphalt roofing compounds, 
grease-like rust preventatives and rust 
removers, rust inhibitors, and rust 
emulsions.” 

A recent re-check with a large 
number of railroads, well distributed 
throughout Canada and the United 
States, substantially corroborates the 
above quotation. These products are 
largely non-drying types of materials. 
Considering that drying type films 
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have been used on steel structures for 
so many years, there must be a good 
reason why maintenance men are re- 
sorting to such a variety of coatings 
of another character. 

A perusal of previous committee re- 
ports of this association and recent 
statements from many maintenance 
officers of railroads reveals that re- 
sults reported for any one protective 
coating are not always the same. Dif- 
ferences of opinion also exist as to the 
relative merits of the many different 
kinds and types of protective coatings. 
The question arises why this should 
be so, and also how we may take best 
advantage of the materials available. 

Many men charged with the selec- 
tion of protective coatings have more 
or less knowledge of the fundamental 
factors causing the several types of 
corrosion, and understand the funda- 
mental chemical and physical proper- 
ties of paint films. However, there are 
a considerable number of these men in 
general charge of painting programs, 
and still more of the field men who 
actually direct the work on the job, 
to whom these features are still some- 
what of a mystery. 

The latter may, for this reason, 
take less interest in the problem than 
they would if they had a better under- 
standing of the fundamental factors. 
Yet the success of any material used 
may depend largely upon the care 
and understanding with which it is 
applied and “lived with” on the job. 

The paint chemist formulates a va- 
riety of paints to combat the various 
agencies destructive to steel. Many 
types of pigments, oils and resins are 
employed in an effort to meet the 
requirements of a given condition. 
Maintenance men, confused by this 
situation, have relied too much on the 
claims of manufacturers, without 
giving consideration to many of the 
practical and technical aspects of the 
properties of protective coatings. 


Properties of Protective Coatings 


Previous reports mention the use of 
drying and also non-drying types of 
protective coatings. A drying type 
film is one which eventually reaches 
a condition of brittle hardness at the 
expiration of its effective life, while 
a non-drying film retains its oily-wet- 
ness as long as it exists, that is, until 
it is weathered away. Careful inves- 
tigation discloses that each is par- 
ticularly fitted for a specific purpose. 


Drying Films 


We learn from the United States 
Government Forest Products Labora- 
tory, that drying-type paint films are 
never entirely waterproof, their effi- 
ciencies ranging from 18 per cent for 
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three coats of linseed ail to a maxi- 
mum of 98 per cent for three coats 
of the best paints. Chemically-laden 
moisture aaa through these films 
in proportion to their degree of water- 
proofness. 

Chemically active pigments are used 
in steel primers in an attempt to in- 
hibit the chemicals which pass through 
the films and nullify their attack upon 
the steel. In order best to utilize their 
inhibitive qualities, it is necessary that 
we use a highly waterproof film which 
will remain so for a long period of 
time. Many paint films of high ini- 
tial moistureproofness lack the ability 
to retain their waterproofness after 
a short period of exposure. 

The passing of an excessive amount 
of moisture through a pigmented film 
is detrimental for several reasons. If 
the pigment is highly soluble, it will 
be dissolved wastefully and although 
its degree of protection will be excel- 
lent for a short time, it quickly loses 
its effectiveness because the supply of 
pigment is soon depleted. If the pig- 
ment is only slightly soluble, insuffi- 
cient amounts will go into solution to 
offset the corrosive action of the mois- 
ture passing through. 

Chromated pigments, such as zinc 
chromate, possess powerful inhibiting 
properties. In water solutions they 
form a thin transparent non-magnetic 
oxide film on steel which is impervi- 
ous to acids or salts of any concen- 
tration. This barrier is mill scale such 
as found on hot rolled steel. The 
thickness of the chromate formulated 
film is microscopic. It is subjected to 
the same expansion stresses as ordi- 
nary scale but the fractures are readily 
resealed as additional chromate goes 
into solution. 

Acids are neutralized by alkalies. 
The positive acid hydrogen ion (H*) 
combines with the negative alkaline 
hydroxyl ion (OH~)to form neutral 
water (H:O). In the form of lead or 
zinc oxide, either unites with water 
which passes through the film to form 
the alkaline radical (OH™). 

Drying type films, which are highly 
effective when applied over properly 
cleaned steel, lose much of their effi- 
ciency when applied over salt or acid 
corrosion left beneath them. The in- 
hibitive properties of the pigments are 
generally taxed to capacity in inhibit- 
ing any chemically-laden moisture 
passing through the film, and there- 
fore cannot exert sufficient influence 
to overcome the effect of chemicals 
under them. Chemicals beneath the 
film eat away the steel rapidly and 
undermine the film above. Obviously, 
best service from drying type films 
will be obtained when they are ap- 
plied over well-cleaned steel. 

Generally, drying films applied over 
clean steel do not fail primarily be- 
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cause of moisture passing through the 
film, but more often because the 
chemicals gain access at cracks and 


fissures and eat away the steel more 
or less rapidly, undermining the film. 


Non-Drying Films 


Uncleaned, chemically corroded 
surfaces seem to. be most effectively 
protected by non-drying films. Due to 
their oily-wetness, they penetrate the 
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rust completely. The particles of 
chemically-laden rust are surrounded 
and isolated. In a manner, the posi- 
tion of the rust is relatively an ex- 
terior one, that is, it is not in contact 
with the steel and does not lie beneath 
the protective coating. 

Primarily, the actions of the non- 
drying coatings are physical. They 
are free throughout their life to ad- 
vance into cracks and crevices, and to 
seep into rust. Moisture will retreat 
from an oily-wet film so that under- 
mining is reduced to a minimum. 
The films are self-healing and highly 
moistureproof. They do not soften 
or hydrolize under continual water 
submersion, as do the drying films. 

The non-drying coatings are effec- 
tive rust removers and exert their 
protective influence without the neces- 
sity for costly cleaning. They are 
comparatively expensive and are 
economically applied in a single heavy 
coat. They give good protection un- 
der conditions which are ruinous to 
drying films, regardless of their qual- 
ities or their thickness. 

Moisture pockets created by struc- 
tural design present a great prob- 
lem in conjunction with the drying 
type films. When the non-drying 
films are used, these pockets serve 
as reservoirs for liberal amounts of 
the coating and continuous oil-wet- 
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ting of the steel is assured. Even 
though the non-drying coatings need 
be applied at more frequent intervals, 
their great economies appear to jus- 
tify their use under the more severe 
corrosive conditions resulting from 
acids and salt brine. 

A maintenance officer of one of 
the large railroads, who has used one 
of these materials, states that “we do 
not know how we could have pre- 
served our bridge steel to anything 
like the degree we have done since 
1932 without having gone to the use 
of these products. By their use we 
have extended protection to a fair 
degree to as much as 5 to 10 times 
as much steel as we could have pro- 
tected by the old method of painting.” 


Conclusion 


The protection of steel railroad 
structures against severe corrosion is 
one of the maintenance problems 
which requires constant, painstaking 
attention. This includes the selec- 
tion, the application and the care of 
protective coverings. No matter how 
suitably formulated the materials may 
be for a specific type of corrosion, 
their effectiveness depends largely on 
their application in a proper manner, 
to suitably-prepared surfaces, at the 
right time. 

Reports from many railroads in- 
dicate that the degree of attention 
varies over the country. Where cor- 
rosion is not excessive, or is not al- 
lowed to become acute before it is 
given attention, no serious harm re- 
sults. Where neglect or inattention 
has permitted serious inroads on vital 
parts, expensive structural repairs or 
renewals are often necessary. 

Some railroads continue to use dry 
film paints on parts of steelwork at- 
tacked by brine and gas with reason- 
able success, while others have poor 
success with such coatings. The use 
of non-drying coatings is apparently 
gaining favor at present for parts 
affected by brine. Only time will tell 
how satisfactory any of these mate- 
rials will prove to be. There is evi- 
dence that a real effort is being made 
by maintenance officers and their sub- 
ordinates to find the best possible 
solution of this problem. 

Committee—A. M. Knowles (chairman), 
asst. engr. structures, Erie, Cleveland, Ohio ; 
R. W. Johnson (vice-chairman), asst. engr., 
Cc. M. St. P. & P., Chicago; C. A. Bouton, 
asst. gen’l. for., N. Y. C., Ravena, N. Y.; 
H. M. Buell, bridge insp., U. P., Omaha, 
Neb.; Armstrong Chinn, ch. engr., Alton, 
Chicago; H. H. Eggleston, for. b. & b., 
C. G. W., Des Moines, Iowa; J. M. Erick- 
son, supvr. b. & b., Ann Arbor, Owosso, 
Mich.; L. D. Garis, bridge insp., C. & N. 
W., Chicago; H. W. Hauerslev, ch. 
dftsman, C. M. St. P. & P., Chicago; J. W. 
Kidd, supvr. b. & b., Sou., Atlanta, Ga.; 
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E. M. McCabe, supvr. b. & b., B. & A, 
Pittsfield, Mass.; F. M. Misch, insp., S. P., 
Redding, Cal.; J. M. Salmon, Jr., asst. 
supvr. b. & b., L. & N., Louisville, Ky.; 
C. U. Smith, G. M. & C E., Har. Com., Mil- 
waukee, Wis.; H. C. Stevens, gen. for. b. & 
b., N. Y. N. H. & H., Boston, Mass.; M. G. 
Tribe, mast. carp., Erie, Salamanca, N. Y.; 
J. L. Vogel, br. eng., D. L. & W., Hoboken, 
N. J.; W. W. Walkden, br. eng., C. N., 
Winnipeg, Man.; W. E. White, gen. for. b. 
& b., A. T. & S. F., Chanute, Kan.; H. A. 
Wistrich, br. eng., L. V., Bethlehem, Pa. 


Discussion 


E. C. Neville (C. N. R.) described 
the experience of his road in the use 
of oil as a protective coating for steel 
bridges. Several years ago, at a time 
when bridge painting had been de- 
ferred for a number of vears, he said, 
his company inaugurated a practice of 
spraying oil on the corroded parts of 
bridges and has obtained satisfactory 
results. Where necessary, the oil is 
applied each year, but, in most cases, 
he said, after the first year it is neces- 
sary to apply it only to the more ex- 
posed parts. The yearly cost of treat- 
ing steel structures in this manner, he 
said, is about six cents per lineal foot 
of single-track bridge. Mr. Neville 
stated that a chemically-treated grease 
is also being employed with. satis- 
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factory results, and that the flame- 
cleaning and descaling process is being 
used successfully for cleaning bridges 
preparatory to painting them. 

G. W. Rear (S. P.), in discussing 
the bridge painting practices of his 
company, described the effect on the 
paint in the case of a steel span that 
had fallen into the ocean and had been 
submerged for about a year. This 
structure had been painted with two 
coats of red lead and one coat of car- 
bon black. When the steel was re- 
moved from the water, it was found 
that, while the surfaces were covered 
with marine growth, the red lead was 
substantially intact. It was Mr. Rear’s 
opinion that protective coatings of 
lead and oil paints leave the surfaces 
in better condition for repainting at 
a subsequent date. He explained that 
it is the practice on his road to use 
such paints in cases where they will 
last five years or more. He saw no 
particular difference between graphite 
and carbon black for the final coat. 
At locations on his road where paint 
coatings cannot be expected to last 
five years. he said that protective 
coatings of the non-drying type are 
applied, except that the bridges are 
painted with lead and oil paint when 
erected. 

Answering a question regarding the 
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protection of steel piles exposed to 
erosion, Mr. Rear said that this can 
be accomplished by encasing the piles 
in either concrete or a bituminous ma- 
terial. In this connection, Chairman 
Knowles cited the experience of the 
culvert manufacturers in their search 
for a suitable culvert paving material. 
Their finding was, he pointed out, that 
soft materials give better results than 
harder substances. 

The discussion continued with a 
warning against the use of cheap oils 
containing acids and sulphur com- 
pounds with the idea that they will 
protect metal surfaces from corrosion. 
On the contrary, it was brought out, 
they are likely to induce or accelerate 
the corrosion that they are trying to 
eliminate. Considerable time was 
given to the difficulty of inspecting 
bridges to which the grease inhibitors 
have been applied. Several members 
cited examples of their inability to 
make proper inspection because of the 
danger of slipping while out on the 
members. 

Mr. Rear stated that on his road 
it is customary where corrosion is 
particularly severe on cover plates or 
under bridge ties, to soak canvass in 
red lead paint, allow it to dry for one 
or two days, and then apply it over the 
stringers as a protective covering. 


The Adjustment of Locomotive Watering Facilities 
to Larger Tenders and High-Speed Trains 


DURING the last 10 or 15 years, 
the railroads have been forced to pro- 
vide faster and more dependable 
freight and passenger service to meet 
the competition of other forms of 
transportation. The effects of this 
have been felt in every department. 
One of the developments that has been 
necessary as the result of this speed- 
ing up of schedules, which has in- 
volved larger power, larger tenders 
and longer engine runs, has been the 
re-adjustment of locomotive watering 
facilities. This development has pre- 
sented a variety of problems with 
which we must deal. 

In general, the larger tenders and 
extended engine runs have required 
improvements or additions to facilities 
at some water stations to meet in- 
creased demand, and have left other 
wayside stations non-operative. The 
retirement of these latter stations 
should be undertaken only after giving 
them most careful study, because, in 
times of increased business or in cases 
of emergency, such as bad weather 
conditions or failure of the equip- 
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ment at the regular water stations, 
these seemingly unimportant stations 
may become very important to the 
movement of trains. 


In our discussion of the various 
problems covered in this report, no 
attempt will be made to establish def- 
inite rules or practices to be followed 
as there are but few instances where 
duplicate conditions can be found. 


Storage Capacity 


The advent of larger locomotive 
tenders and through engine runs have 
changed considerably the demands on 
locomotive water stations. This 
change in demands can be met either 
by changing the amount of storage 
capacity or by changing the rate of 
refilling storage tanks, or both. Many 
terminal storage tanks, which were 
considered adequate a few years ago, 
have been found entirely too small for 
the requirements now placed upon 
them. This has been brought about 
by the fact that the larger locomotive 
tenders now in use have eliminated the 
necessity for taking water at many 
wayside stations and have thus thrown 
an increased load on the terminal 
facilities. In many instances, wayside 
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stations have been found no longer 
necessary. Several roads have re- 
ported that from 20 to 25 per cent 
of their water stations have been re- 
tired within the last 20 years. At one 
time a mid-western road had 26 steel 
tanks, all in condition for use, but of 
little or no value in their present 
locations. Most of them have since 
been cut down and disposed of or 
re-erected elsewhere. 


Study Shortages 


The problem of increasing the 
available supply of water for loco- 
motives at a water station is not al- 
ways a matter of increasing the 
storage capacity. A careful study may 
develop that the storage facilities are 
ample but that the pumping equip- 
ment is too small or that some other 
factor is effecting a slow rate of de- 
livery to the tank. One road reports 
that at one of its stations, which had 
a 50,000-gal. wood tank fed by gravity 
from a reservoir two miles away 
through one mile of 8-in. pipe and one 
mile of 6-in. pipe, they could not fill 
the requirements for water. There 
was an ample supply of water in the 
reservoir, but the tank and pipe line 
were too small to take care of the 
demand. A new 100,000-gal. tank 
was erected and the 6-in. supply line 
was replaced with 8-in. pipe. This 
still did not give them enough water 
during periods of increased business, 
although the total head on the tank 
was theoretically sufficient to over- 
come the friction in the supply pipe 
and to keep the tank full. 

As a result of this situation, all 
features of the installation were 
checked and rechecked and it was 
finally decided to remove the float 
valve in the top of the tank and let 
the water flow continually. This was 
done because it was noticed that the 
flow to the tank was considerably 
less when the valve first opened than 
it was after the water had been run- 
ning for a time. From that time on 
the road experienced no more water 
shortage trouble at this station. It was 
concluded that the continuous flow 
of water through the pipe line pre- 
vented the formation of air pockets 
which had been forming previously 
and had been cutting down the free 
flow from the reservoir to the tank. 
This experience is cited to show that 
oftentimes the facilities are adequate 
to meet the demand if they are in 
proper working order. 

In other cases, however, it has been 
necessary to increase the storage ca- 
pacity, especially where the natural 
water supply is limited. In these cases, 
pumps of low capacity must be used 
and must sometimes be operated 24 
hours daily, pumping to large storage 
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tanks in order to meet the demand. 

Not only the total demand for 
water, but also the distribution of this 
demand is important in determining 
the proper size of facilities required 
at a water station. Where the demand 
is spread out evenly over the 24-hour 
period, the storage capacity and pump- 
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ing equipment need not be as large 
and as costly as where the demand 
is concentrated within a few hours. 


Expedited Delivery 


The speeding up of both passenger 
and freight train schedules, with the 
subsequent shortening of stops, has 
emphasized the problem of proper de- 
sign. The first changes that were 
necessitated by the larger tenders 
were the raising of the tank spouts 
and water columns. In the case of 
the tank spouts, this was often done 
by inserting a beveled wood washer 
in front of the outlet elbow, which 
flattened the slope of the outlet pipe 
and raised the spout end the required 
amount. In some cases, where this 
would not accomplish the desired raise 
and where the tank was in good con- 
dition, the entire tank and tower were 
raised. 

The spouts of water columns were 
raised and otherwise adapted by in- 
serting flanged spools in the upright 
columns and lengthening the operating 
rods by welding on extensions in the 
field. In many cases, the raising of 
water facilities to accommodate 
tenders 12 to 13 ft. high presented 
a problem when watering tenders with 
a manhole height of about 9 ft. This 
has been more pronounced with the 
rigid type of water columns than with 
tank spouts or water columns with 
telescopic spouts. This difficulty has 
been partly overcome by installing a 
hinged extension to the nose of the 
rigid spout, to be used when watering 
low, tenders, and to be swung back 
when watering high tenders. 

The next problem was to cut down 
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the time required to take water. De- 
lays due to extra stops for water can 
sometimes be eliminated by relocating 
present facilities, or by providing ad- 
ditional facilities so that coal and 
water can be taken at the same time 
or, in the case of passenger trains, so 
that water can be taken while the train 





is at the regular station stop. The 
rates of flow from water columns can 
be increased in several ways. 

(1) Increase the size of the pipe 
line serving the water column. 

(2) Increase the size of the water 
column. 

(3) Increase the flow head where 
the water column is served from a 
storage tank. 

(4) Locate the storage tank as 
close as possible to the water column. 

No fixed rule can be set for all 
cases as there are too many variable 
conditions between problems. Each 
case must have a separate study to 
produce the best results in the most 
economical manner. 


Consider Operating Costs 


Although the matter of original 
cost is very important, maintenance 
and operating costs should be given 
proper consideration. For example, 
an increased water column flow 
might be obtained by increasing the 
height of the storage tank instead of 
spending a small additional amount to 
increase the size of the pipe line from 
the tank to the water column. How- 
ever, the pumping costs due to the 
higher tank head may be increased 
to such an extent that the extra cost 
of the larger pipe line may be jus- 
tified. 

In connection with the location of 
water facilities to accommodate high- 
speed, through freight trains, it might 
be well to point out that the question 
of blocking street and highway cross- 
ings has become acute at many loca- 
tions. To avoid this, water stations 
have sometimes been developed be- 
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tween towns where freight trains, 
often a mile long, can take water with- 
out blocking important crossings. 


First Cost vs. Maintenance 


The developing and enlarging of 
the equipment at main water stations 
has presented a cost problem that has 
been very important, especially during 
times of depressed business. The ne- 
cessity for greater storage capacity 
and for faster deliveries to water col- 
umns has required larger and higher 
tanks and larger pipe lines, fittings, 
etc. This, in turn, has resulted in a 
wider use of all-steel elevated tanks 
of improved design since, in the larger 
sizes, it is more practicable to con- 
struct with steel than with suitable 
tank woods. 

The retirement of water stations 
due to increased locomotive tender ca- 
pacities has made many tanks avail- 
able for re-erection elsewhere. It has 
been found practical and economical 
to cut down steel tanks by burning 
the sheets out in sections and welding 
them back together at the new loca- 
tions. Wood tanks can also be moved 
successfully if proper care is used 
during the dismantling work to avoid 
damage to the materials. In cases 
where it is necessary to erect new stor- 
age tanks, careful consideration 
should be given to the types of mate- 
rials to be used and to proper design 
so as to insure the lowest possible fu- 
ture maintenance costs. 


Pumping Equipment 


The replacement of obsolete pump- 
ing equipment with new modern 
equipment has often reduced mainte- 
nance and operating costs consider- 
ably. The newer types of equipment 
are much more efficient and lend 
themselves more readily for use with 
automatic controls, which, in turn, re- 
duce operating costs. The savings 
effected by replacing cumbersome and 
worn out piston pumps or deep well 
pump jacks with modern electrically- 
driven centrifugal or turbine pumps 
have often paid for the installation 
costs within two or three years. Of 
course, the use of electricity is gov- 
erned by the availability and cost of 
electric power, and it is not always 
possible or economical to convert to 
this type of equipment. In many 
cases, especially where the winters are 
severe, it has been deemed advisable 
to retain steam pumping plants so 
that the steam will be available for 
preventing the freezing of tanks, 
valves, pipe lines, etc. The mainte- 
nance and operating costs of these 
steam plants may be higher than sim- 
ilar costs for electrically-operated 
equipment, but a supply of water is 
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insured during the winter months. 

The importance of dependable wa- 
ter supplies has been greatly increased 
because of the general reduction in 
the number of water stations. This has 
emphasized the necessity for careful 
planning and use of quality materials 
and equipment to avoid costly mainte- 
nance and delays due to breakdowns. 


Frost Protection and Drainage 


The problem of frost protection is 
one of extreme importance to roads 
operating in northern climates where 
freezing weather is encountered for 
five to seven months of the year. The 
water consumption during these 
months is usually greater than it is 
during the rest of the year and the 
maintenance of an adequate supply 
is imperative. Ordinarily, under- 
ground pipe lines give little trouble 
because of freezing since they are 
laid, wherever possible, below the 
frost line. However, care must be 
taken to prevent freezing in pump 
pits, meter and valve pits, water col- 
umn pits and riser pipes to storage 
tanks. The best common insulation 
against heat transfer is dead air space 
and all commercial insulating mate- 
rials depend more or less on this 
property. Certain kinds of wood, 
cork, rock wool, etc., because of their 
porous nature, contain an infinite 
number of dead air spaces and are 
therefore good insulators. Hollow 
tile and blocks of porous material of a 
concrete nature are also used because 
of their appearance and durability. 

The frost-proofing of pits is usual- 
ly accomplished by providing addi- 
tional insulation across the top of the 
pit, although the walls are sometimes 
also lined. The amount of protec- 
tion required depends, of course, on 
the climatic conditions. It is often 
necessary to provide heat by means 
of steam pipes, or electric, oil or 
The riser pipes 
to storage tanks are usually pro- 
tected by a box, constructed primar- 
ily of alternate layers of wood and 
dead air spaces. Masonry frost 
boxes are also being used on many 
wood tank installations. The ini- 
tial cost of a masonry frost box is 
somewhat higher than that of a wood 
frost box, but the maintenance costs 
are less. One bad feature of the 
wood frost box is that the moisture 
inside the box accelerates deteriora- 
tion of the wood and reduces its in- 
sulating properties, increasing the pos- 
sibility of freezing of the riser pipes. 

Very often trouble is experienced 
by the freezing of the water in stor- 
age tanks, thus making the tank out- 
let valve or the operating rods and 
the indicator and automatic control 
floats inoperative. This is true es- 
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pecially where the water require- 
ments are erratic and where the wa- 
ter is pumped from a stream or lake 
where it is already near the freezing 
temperature. This situation can be 
remedied partly by placing the valve 
operating rod and floats in oil tubes, 
or by housing in the tank tower and 
providing heat. It is good practice 
for maintenance men to canvass their 
territories yearly with the view of 
anticipating and preventing future 
freezing troubles. 


Water Hammer 


With the necessity for faster rates 
of flow from water columns, the 
problem of dealing with water ham- 
mer has become more and more im- 
portant. Water columns are equip- 
ped with slow-closing valves which 
gradually choke off the supply and 
reduce the rate of flow in the pipe 
line to the point where the water 
hammer developed by the final clos- 
ure of the valve can usually be han- 
dled by a relief valve. Ordinarily, 
water hammer does not present much 
of a problem when the water column 
is supplied by the railroad’s own 
storage tank, as the pressure head 
is rarely more than 60 ft. or 26 Ib. 
per sq. in. However, when a water 
column which delivers 5,000 gal. per 
min. is connected directly to a city 
main under a pressure of 75 to 85 
lb. per sq. in., water hammer be- 
comes a serious problem. In several 
such cases it has been necessary to 
install two or more relief valves in 
the supply line to take care of the 
surge. The subject of water ham- 
mer is very involved and it is prac- 
tically impossible to predict the ef- 
fects of water hammer upon city 
mains. In most cases it can be con- 
trolled by the use of proper relief 
valves, although this is not always 
true. In several cases involving city 
mains where increased flow rates 
were required, it became necessary to 
disconnect the water column from 
the city main and to install storage 
tanks because it was apparently im- 
possible to stop the disturbance in 
the mains due to water hammer. 

Committee—W. G. Powrie (chairman), 
engr. w. s., C.M.St.P.& P., Chicago; A. S. 
Krefting (vice-chairman), asst. engr., M. 
St.P.& S.S.M., Minneapolis, Minn.; R. T. 
Burns, supvr. w. s., C.& N.W., Boone, Ia.; 
L. A. Cowsert, water insp., B.& O., Day- 
ton, Ohio; C. E. Crippen, asst. engr., C.M. 
St.P.& P., Chicago; E. G. Day, ch. engr., 
L.S.&I., Marquette, Mich.; E. E. Fobes, 
asst. supvr. b. & b., N.Y.C., Albany, N.Y.; 
C. G. Freits, asst. supvr. b. & b, C.& 
N.W., Winona, Minn.; A. W. Harlow, 
mast. carp., Erie, Huntington, Ind.; C..R. 
Knowles, supt. w. s., L.C., Chicago; A. F. 
Gilman, asst. engr., C.& N.W., Sioux City, 
Ia.; J. H. McClure, b. & b. mast., C.N., 
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Moncton, N.B.; L. R. Morgan, transitman, 
N.Y.C., Syracuse, N.Y.; K. L. Miner, 
supvr. b. & b, N.Y.C., Beacon, N.Y.; 
E. E. R. Tratman, civil engr., Wheaton, 
Ill.; M. P. Walden, asst. supvr. b. & b., 
L.& N., Evansville, Ind.; and D. C. Yates, 
Jr., for. w. s., Alton, Bloomington, Ill. 


Discussion 


Considerable time was given to dis- 
cussing the availability of automatic 
pumping equipment powered by oil 
engines. Many of the members had 
heard that such equipment is available 
and were desirous of getting informa- 
tion of the subject with the view to 
using this type of equipment where 
electric current is not available. R. E. 
Caudle (M. P.) stated that his road 
has such an installation which has 
been in service between two and three 
years and is giving excellent results. 

The next item brought up for dis- 
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cussion was that of cleaning pipe lines. 
Mechanical cleaning and cleaning with 
acids were discussed at some length. 
R. C. Bardwell (C. & O.) who took 
charge of the discussion of this paper, 
explained the manner in which me- 
chanical pipe cleaning is carried out, 
and stated that two companies have 
equipment available for this work. 
Several members inquired as to what 
methods can be employed where the 
material blocking pipe lines is not a 
hard scale but a relatively soft ma- 
terial that cannot be dislodged by the 
ordinary velocity of flow through the 
pipe. J. E. Tiedt (C. R. I. & P.) 
stated that he had been able to clean 
out soft accumulations in pipe lines 
as much as a mile long by using a roll 
of toilet paper, winding this up much 
as a kite string is wound, placing it in 
the pipe line and applying pump pres- 
sure. On another occasion, he fash- 


The Storage and Delivery 
of Bridge and Building Material 


THE report of this committee is 
based upon information furnished by 
its members, supplemented by addi- 
tional information secured from a 
large number of railroads throughout 
the country, in an effort to obtain a 
nation-wide cross section of the usual 
methods of handling bridge and build- 
ing materials. To secure this latter 
information, a questionnaire was for- 
warded to maintenance officers on 65 
railroads in the United States and 
Canada, with a total of 223,000 miles 
of lines. Replies were received from 
24 roads well distributed throughout 
the country, with a total mileage of 
120,000 miles. Therefore, it can be 
assumed that the information fur- 
nished and forming the basis of this 
report is representative of present 
methods and practices employed in 
the storage and delivery of bridge and 
building materials generally. 

The information obtained from the 
various railways under the several 
subheadings of the questionnaire is 
summarized in the following: 

(1) Storage of Materials—Twen- 
ty roads, representing 94 per cent 
of the mileage reporting, store their 
bridge and building materials at cen- 
tral points. Four roads use local stor- 
age yards. 

(2) Control of Materials—The 
stores department controls the ma- 
terials on 20 roads; the maintenance 
department on four. Seventeen roads, 
representing 65 per cent of the mile- 
age reporting, furnish the stores de- 
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partment with forecasts of materials 
required on an annual basis, four on 
a semi-annual basis, while four other 
roads, or 30 per cent of the mileage, 
furnish no forecasts. Twenty-two 
roads, or 92 per cent of the mileage 
reporting, have experienced no delays 
to work on account of deferred ma- 
terial deliveries. 

(3) Policing—All roads reporting 
provide adequate fire protection for 
material stored, both at central points 
and in local yards, by employing mu- 
nicipal and company-owned fire-fight- 
ing equipment, by providing clean 
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ioned a block of ice to fit inside a 
pipe line and was able to clean a line 
seven miles long of a similar accu- 
mulation, reducing the pump pressure 
from 135-Ib. to 115 Ib. 

The question of safety in making 
high deliveries of water to locomotive 
tanks, that is, at the rate of 5,000 gal. 
per min. or more, was discussed at 
some length, including the desirability 
of some means for locking the water 
column spout in the manhole of the 
tank. It was brought out that where 
deliveries are made at this rate there 
will bea very severe reaction unless 
the spout of the water column is at 
right angles to the locomotive tank. 
It was stated that on one road it had 
been necessary to reduce the flow 
from 5,000 gal. per min. to a some- 
what lower figure to insure safety to 
the man handling the water spout 
when filling the locomotive tender. 


sites, by installing fences, and, when 
necessary, by employing company 
watchmen. Twelve roads, represent- 
ing 45 per cent of the mileage, report 
some loss of materials from fire and 
theft. 

The stores departments on 15 roads 
are responsible for the protection of 
materials while stored at central 
points and in local yards. Five roads 


* divided this responsibility between the 


stores and maintenance departments. 
On four roads, the responsibility is 
entirely with the maintenance de- 
partment. 

On 16 roads, or 75 per cent of the 
mileage reporting, joint stores—main- 
tenance checks are made “frequent- 
ly”; on 2, such checks are made 
monthly; on 1, quarterly; and on 
another, annually. Eight roads report 
some loss of material on account of 
being kept on hand too long. The 
roads reporting losses feel that these 
losses could be reduced considerably, 
if not almost entirely eliminated, by 
a more intimate contact between the 
stores and maintenance departments. 

(4) Emergency Materials—Twen- 
ty roads, or 94 per cent of the mileage 
reporting, keep emergency materials 
at strategic points. All roads keep 
them at division points. Five roads 
(of short mileage) keep them at cen- 
tral points. Eighteen roads report 
the stores department as controlling 
emergency materials. On six, such 
materials are controlled by the main- 
tenance department. 
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Fourteen roads, or 67 per cent of 
the mileage reporting, keep an aver- 
age of three spans of emergency ma- 
terials on cars, with crews, at all 
times, while two roads keep five spans 
of materials with each pile driver. Ten 
roads keep from 5 to 20 spans of 
emergency materials at designated 
strategic or division points at all times. 
Fourteen roads depend upon draw- 
ing emergency materials, other than 
those kept with crews, from central 
storage points. 

(5) Emergency Equipment — 
Twenty roads, or 94 per cent of the 
mileage reporting, store emergency 
equipment, such as pile drivers, der- 
ricks, hoists, and air and electric 
equipment, at central storage or divi- 
sion points when not in use by the 
crews. Four roads keep such equip- 
ment with the crews that use them at 
all times. Thirteen roads keep re- 
pair parts with their respective ma- 
chines; two in focal supply stations ; 
six in stores; while three order repair 
parts direct from the factories. Thir- 
teen roads report that they have no 
delays because of breakdowns; 11 re- 
port infrequent delays. 

(6) Delivery of Materials—The 
stores department delivers materials 
to crews on 20 roads, or on 94 per 
cent of the mileage reporting. On 


four roads it is delivered by the main- 
tenance department. No road reports 





shipping bridge and building materials 
in large quantities to local storage, to 
be reloaded subsequently for delivery 
to the crews as needed. 

Nineteen roads, or 99 per cent of 
the mileage reporting, supply all crews 
with a limited amount of excess ma- 
terials with which to make unfore- 
seen repairs. Five roads (each -of 
short mileage) do not so supply their 
crews. Trucks are used for the de- 
livery of small lots of bridge and 
building materials to crews on 13 
roads, or 60 per cent of the mileage 
reporting, with a considerable saving 
in time. Six roads use trucks for the 
delivery of materials in terminals, and 
find the practice quite economical. 
Five roads, or 35 per cent of the 
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mileage reporting, do not use trucks, 
since they do not feel that there is 
any economy effected by their use. 

“Local conditions, the amount of 
material involved, and the length of 
haul, are the determining factors in 
the use of work trains in lieu of way- 
freight trains in the distribution of 
bridge and building materials,” say 
all of the roads furnishing informa- 
tion. They advise that all materials 
delivered to jobs and not used are 
promptly returned to the stores or 
maintenance department central stor- 
age points unless they can be trans- 
ferred directly to another job without 
creating confusion. 


Recommendations of Roads 


According to answers received 
under the last subheading of our 
questionnaire—Recommendations, all 
roads favor the storage of bridge and 
building materials at central points. 
Twenty favor its control by the stores 
department. Four prefer control by 
the maintenance department. Nine- 
teen roads favor furnishing the stores 
department with annual forecasts of 
materials. Five (short lines) feel that 
forecasts should be furnished semi- 
annually. 

Eight roads, or 43 per cent of the 
mileage reporting, expect the stores 
department to have materials on hand 


The Committee's 
Investigation Dis- 
closed Widespread 
Use of Motor 
Trucks for the De- 
livery of Bridge 
and Building Ma- 
terials 


to meet all requirements promptly, re- 
gardless of conditions. Twenty roads 
expect the stores department to de- 
liver materials to the sites where they 
will be used. Four prefer that de- 
livery be made by the maintenance 
department. 

All roads recommend giving full 
and complete protection to materials 
against fire and theft, by every avail- 
able means, employing watchmen to 
protect materials that are stored in 
large quantities at the site where they 
are to be used. 

Nineteen roads report that from 
three to four spans of emergency ma- 
terials should be kept on cars with 
crews. These roads recommend that 
from 10 to 20 spans of emergency 
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materials should be kept at strategic 
or division points, or both. They 
say that the use of these materials 
for other than emergency purposes 
should be prohibited. 

Twenty-two roads recommend that 
emergency equipment be stored at 
division points when not in service 
with the crews that use them. Twelve 
roads favor keeping repair parts for 
emergency equipment with the ma- 
chines. Eleven roads favor the stores 
department maintaining a stock, while 
one believes that it is best to order 
these parts direct from the equipment 
manufacturers when needed. 

To supplement the foregoing in- 
formation received from maintenance 
officers, the committee made a canvas 
of the stores departments of the va- 
rious railways to ascertain the general 
opinion and recommendations of these 
departments as to the storage and de- 
livery of bridge and building ma- 
terials. Questionnaires were mailed 
to the general storekeepers of 65 
roads, and answers were received 
from 24, with a total mileage of 117,- 
000 miles. The information con- 
tained in these answers is summarized 
in the following: 

Central storage points are used for 
the storage of bridge and building 
materials by 20 roads. Four of these 
points are controlled by the mainte- 
nance department. Twenty roads re- 
port that accurate: forecasts of creo- 
soted material requirements are fur- 
nished by the maintenance depart- 
ment on an annual basis. Four report 
that such forecasts are made semi- 
annually ; all of these roads say that 
the length of time of advance notice 
is entirely sufficient. Ten roads ad- 
vise that two months is sufficient 
advance notice to procure untreated 
timbers; eight roads require three 
months; four roads require six 
months, and two say that they require 
12 months. 

On 13 of the 24 roads reporting, or 
68 per cent of the mileage, the stores 
department is furnished by the main- 
tenance department with a program 
of anticipated work on the larger 
improvement and replacement proj- 
ects, arranged in order of precedence. 
All stores departments reporting 
advise that such information is, or 
would be, most helpful and conveni- 
ent in arranging to have materials 
ready for delivery. Incidentally, they 
also say that in many instances this 
should result in a considerable de- 
crease in the stocks of materials that 
must be kept on hand far in advance 
of the time that the various projects 
are to be undertaken. 

Nineteen roads in the United 
States, totaling 88,000 miles, report 
an average bridge and building ma- 
terial stock (in 1939) of $5,044,000, 
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with annual disbursements of ma- 
terials amounting to $9,218,000. Asa 
whole, these roads are holding their 
average bridge and building stocks 
to 54.7 per cent of their annual dis- 
bursements. In addition to central- 
ized storage, 15 roads keep specific 
bills of emergency materials at 
strategic points, while 9 keep stocks 
at division points. The stores de- 
partment controls these stocks on 20 
roads and the maintenance depart- 
ment controls them on 4 roads. 

The average value of emergency 
stocks held at strategic and division 
points is $2,700. The value of these 
stocks at 200 points on the 117,000 
miles of lines reporting is $540,000, 
or 10.7 per cent of the total of the 
average stocks maintained. Emer- 
gency points are located at intervals 
of approximately 600 miles. Each 
central storage point serves approxi- 
mately 3,000 miles of road (or less) 
depending upon the mileage of the 
property. 

All roads report that excess or un- 
used materials shipped to jobs are 
returned to central storage points 
unless they can be transferred to 
other jobs without creating confusion. 

From the foregoing review of the 
reports received from the bridge and 
building and the stores departments 
of the various railroads, it is evident 
that the methods employed in the 
storage and delivery of bridge and 
building materials on the different 
roads is not at wide divergence. Each 
road has an established system for 
performing these functions. Each 
road is, beyond doubt, entirely satis- 
fied with its methods. This is indi- 
cated plainly by the individual recom- 
mendations received from the differ- 
ent roads. 

In view of these facts, the commit- 
tee hesitates to make definite recom- 
mendations, but it feels free to make 
comments and to quote in part from 
replies made by a number of main- 
tenance officers. It believes that if 
these are considered without prejudice 
by the departments involved, they 
will perhaps serve as a nucleus to in- 
crease further the high efficiency that 
has been attained in the functions to 
which this report relates. 


Quotations and Comments 


“It may be observed that on this 
system the bridge and building depart- 
ment and the stores department are 
both sections of the operating depart- 
ment and are correlated sufficiently so 
that it is of little practical importance 
to the bridge and building department 
where the jurisdiction of the stores 
department ends.” So states the bridge 
engineer of a 7,000-mile railway in 
the northwest. 
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“Fifteen years ago, our manage- 
ment went to centralized control of 
materials by the stores department. 
Many radical changes were necessary. 
The bridge and building and stores 
departments had the issue placed 
squarely before them with no oppor- 
tunity for alibis. By friendly discus- 
sion and planning we have developed 
an excellent service that really func- 
tions. It fails only when some in- 
dividual fails.” This statement came 
from the general bridge inspector of 
a 9,000-mile mid-west system. “Piece- 
meal ordering of materials greatly 


Most of the Roads 
Questioned Recom- 
mended Storing 
Materials at Well 
Laid out and 
Equipped Central 
Points 


increases the stores expense in han- 
dling, creates an abuse of car loading, 
and adds a burden to the operating 
department in switching and the 
movement of cars,” this general in- 
spector added. 

The assistant bridge engineer of a 
2,000-mile northwestern road wrote 
as follows: “After the completion of 
our annual inspection, about October 
1 of each year, a list of the timber 
required is furnished the purchasing 
department by the chief engineer. The 
timber is then purchased, treated and 
placed in centralized storage. About 
June, direct shipments are made on 
requests received from bridge and 
building supervisors. All materials 
are received promptly when ordered, 
and without delay to the field forces, 
while formerly, considerable delay 
was experienced when storekeepers 
shipped materials from local yards. 
Flat cars should, by all means, be 
used for the loading of piles and 
heavy bridge timbers—for the safety 
of those employes who unload them, 
as well as economy.” 

“When two departments of a rail- 
road fail to co-operate, the company 
is the main victim and the chief suf- 
ferer,” states the assistant engineer 
of a 3,000-mile southern road. 

The chief engineer of a 2,200-mile 
road in the mid-west wrote—“An 
annual inspection is made by the gen- 
eral: inspector, accompanied by the 
division supervisor and other division 
officers, after which, a carefully pre- 
pared work sheet is made for each 
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division. This work sheet is sub- 
mitted to the management and, when 
approved, the material is ordered. The 
work sheet is divided into items, prop- 
erly numbered, and opposite each item 
is shown the date on which the ma- 
terial will be needed. The material 
requiring treatment is ordered shipped 
to the treating plant, which, in turn, 
arranges to furnish the various items 
on the dates required.” Incidentally, 
this chief engineer reports a total an- 
nual disbursement of bridge and 
building materials to the amount of 
$702,350, and an average general 





bridge and building stock of $463,500, 
or approximately 64 per cent of the 
annual disbursement. 

An 8,000-mile mid-western system 
states that a forecast of anticipated 
requirements for bridge and building 
materials is furnished, but is not con- 
sidered accurate due to changing 
business conditions which materially 
control appropriations. This system 
disbursed $1,308,000 in bridge and 
building materials in 1939. Its aver- 
age stock was $693,000, 53 per cent 
of its annual disbursements. 

A 3,000-mile southwestern line ad- 
vises: “In June and July of each 
year, the supervisors and inspectors 
make a preliminary bridge and build- 
ing inspection. In August and Sep- 
tember the engineer of structures and 
division engineers make a field check 
of the preliminary inspection. From 
this checked inspection both the main- 
tenance and improvement material 
requirements and work programs are 
made for the following year. Annual 
material requirements are set up in 
detail, divided into quarters. This 
statement, when approved by the 
chief engineer, together with the work 
program, which indicates the quarter 
in which the more important improve- 
ment and repair projects are expected 
to be undertaken, is turned over to the 
general purchasing agent and general 
storekeeper, usually not later than 
mid-October. There are never any 
delays to the bridge and building 
forces on account of the slow delivery 
of material; it is always ready for 
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delivery when ordered.” On this road, 
the total disbursements of bridge and 
building materials in 1939 amounted 
to $972,500. The average stock was 
$234,410, or 24 per cent of the an- 
nual disbursements. 

Funds that are tied up in materials 
held in storage in excess of an amount 
sufficient to meet requirements 
promptly, plus a reasonable surplus 
to meet emergencies that cannot be 
anticipated, is dead money, entirely 
out of circulation. On the other hand, 
any increased expenditures for labor 
as the result of not receiving ma- 
terials when needed, is a wanton 
waste. Therefore, to eliminate as 
much of the dead money and wanton 
waste as possible, it becomes obliga- 
tory on the part of bridge and build- 
ing departments to be consistent in 
the compilation of material require- 
ments and to keep the stores depart- 
ments fully advised as to dates for 
delivery, sufficiently in advance to 
permit the assembly of the materials. 
When this has been done, the respon- 
sibility for meeting the demand rests 
upon the stores department. 

In 1930, the disbursements for 
bridge and building purposes on 19 
roads, with a total of 88,000 miles of 
lines, were $12,500,000. The average 
stocks were $7,100,000, or 56.8 per 
cent of the disbursements. From 1930 
to 1939, the average stocks decreased 
28.9 per cent, while the annual dis- 
bursements decreased 26.2 per cent. 
In 1939 no complaints were made of 
delays incidental to a shortage of 
materials by the roads reporting. If 
the 19 roads reporting are representa- 
tive of all of. the railways in the 
United States, average bridge and 
building stocks would amount to ap- 
proximately $14,325,000, with annual 
disbursements of some $26,175,000. 

It is obvious that if the bridge and 
building departments of the railways 


would adopt a plan of making con- - 


servative estimates of material re- 
quirements on an annual basis and 
then divide them into halves or quar- 
ters; also prepare work programs in- 
dicating the half or quarter of the 
year in which the larger improvement 
and repair jobs would be done, and 
furnish this information to the stores 
departments some time prior to the 
first of the year, thereby permitting 
a spread of purchases over a longer 
period, a considerable amount of the 
frozen funds invested in average 
stocks held in storage could be thawed 
out without creating any waste in 
bridge and building department work 
because of the delayed delivery of 
materials. 

With reference to the delivery of 
materials by truck, using the high- 
ways, an assistant bridge engineer on 
a northeastern system advises that: 
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“Trucks operated on the highways 
have proved efficient and economical 
for delivering bridge and building ma- 
terials and repair parts for water and 
fuel stations. It is more economical 
to rent trucks commercially than to 
buy them if there is insufficient work 
to keep railroad trucks busy full time.” 
A bridge engineer on a large north- 
western system states: “In line with 
the general need for labor saving 
equipment, we could use more 
trucks.” 

These two pertinent comments on 
the use of trucks are, generally the 
consensus of 19 roads that favor their 
use. The opinions of five roads that 
do not favor the use of trucks is ex- 
pressed in the following comment of 
a chief engineer of a large southwest- 
ern road: “The use of trucks for the 
transportation of bridge and building 
materials is not considered either ef- 
ficient or economical by this road.” 
His road, however, has not used 
trucks for this purpose. 


Conclusions of the Committee 


From the information furnished the 
committee by a majority of the stores 
departments heard from, it seems that 
the annual forecasts of material re- 
quirements furnished them by the 
maintenance departments are viewed 
with more or less suspicion and can- 
not be entirely depended upon to 
reflect actual requirements. There- 
fore, in purchasing the anticipated 
annual requirements, the stock book 
is reviewed for several previous years 
and an average of the annual stock, as 
shown, is used, rather than being 
guided by the forecasts as furnished. 
Frequently, the nature of the bridge 
and building work varies consider- 
ably from year to year. In one year, 
for example, a larger part of the pro- 
gram may consist of heavy repairs 
and replacements to steel bridges and 
culverts, and extensive renewals or 
replacements of certain types of build- 
ings other than those constructed of 
lumber, requiring for that year a 
much smaller amount of material for 
pile and frame trestles and for the 
maintenance of wood buildings. In 
the next year, the program may be 
completely reversed. The average 
“stock book” method of acquiring 
the next year’s material could, under 
circumstances such as these, result in 
a most serious excess stock of ma- 
terial in one year, and an embar- 
rassing shortage in another. The 
stores department has the “average 
stock” for an alibi, while the main- 
tenance department has the excuse 
that its forecast of requirements was 
not given consideration. 

Conservative annual forecasts, di- 
vided into six, four or three months, 
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supplemented with a work program 
indicating in which period of the year 
the larger renewal and replacement 
projects are expected to be under- 
taken, should completely solve this 
problem by furnishing the stores de- 
partment a much more accurate esti- 
mate of requirements than it is able 
to obtain by consulting the “stock 
book” for previous years. It seems 
rather extravagant to have materials 
ready for delivery in January that 
will not be used until July or later. 
On the other hand, it would not be 
economical to receive materials in July 
or later that should have been used in 
January. 

Hardware, bolts, spikes, paints, etc., 
constitute a considerable part of the 
average stocks maintained and of the 
annual disbursements—perhaps as 
much as 25 per cent of the total. A 
structure cannot be completed without 
a full bill of hardware. Therefore, 
hardware becomes an item of as much 
importance as piling and lumber. Its 
shortage, no doubt, is the cause of 
more or less continuous controversy 
between the stores and maintenance 
departments. It frequently becomes 
a serious burden to train and station 
baggagemen. Most of the hardware 
required is of a standard type, easily 
and quickly procured. There should 
never be a shortage of it in the stores 
department, and: not necessarily an 
excess stock. Hardware requirement 
controversies, at least in large meas- 
ure, could be overcome by listing an- 
nual requirements; soliciting the co- 
operation of the stores department to 
bring its stock of each item up to 30, 
40 or 50 per cent of the year’s re- 
quirements, then asking it to keep a 
close check on the stock and to re- 
plenish each item promptly when it is 
depleted to 15, 20 or 25 per cent of 
the annual forecast. 

Any habitual shortage or delay in 
the delivery of standard stock items 
of maintenance materials, either at 
general or outlying stores, could, no 
doubt, be overcome in large measure 
if the party who is being inconveni- 
enced would handle the matter for 
correction through the proper channel 
with the general storekeeper. On the 
other hand, excess and slow-moving 
items at these points can, perhaps, be 
eliminated entirely by the annoyed 
party, if it will pursue a course along 
the proper route to finally reach the 
chief or maintenance engineer. Stocks 
of obsolete, off-standard materials 
and supplies that are not being requi- 
sitioned, could be disposed of readily 
if the stores department would send 
out a monthly or quarterly list of such 
materials to bridge and building su- 
pervisors, who, in turn, could look 
for places where these items could be 
used after obtaining proper authority, 
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rather than allow them to deteriorate. 

The delivery of materials by the 
stores department to the sites where 
they are to be used is a most impor- 
tant matter. It requires constant 
vigilance by this department, the 
maintenance department and the op- 
erating department. If requisitions 
indicate the date when the material 
should be delivered at a site, the 
stores department will be in a posi- 
tion to request cars for loading suf- 
ficiently in advance of the delivery 
date to insure cars being furnished. 
When cars are loaded and waybilled, 
the stores department can assist the 


General View of 
the Burlington Sys- 
tem Stores Layout 
at Aurora, IIL, 
Showing the Main 
Storehouse in the 
Background 


maintenance department in being 
ready to unload the cars by giving 
it early notice of shipment. Likewise, 
the operating department can be of 
material assistance in the prompt un- 
loading and release of cars by notify- 
ing the division bridge and building 
supervisor when cars will be at the 
site. Supervisors, in turn, can render 
much assistance by notifying the op- 
erating department promptly when 
each car is unloaded. 

The word “RUSH” on a requisi- 
tion is anathema to most storekeepers 
—delivery dates, however, are a 
source of considerable satisfaction to 
them. Small lots of material requisi- 
tioned to be shipped to several points 
within the same general territory 
should, in so far as possible, be placed 
in one car, to be moved from station 
to station for unloading. When this 
is done, care should be used in load- 
ing to the end that the material may be 
unloaded in rotation without difficulty. 

As pointed out earlier in this report, 
the maintenance departments on a 
few roads hold in storage and deliver 
bridge and building materials. The 
reason for this is because these roads 
are large users of creosoted piling 
and lumber and take into considera- 
tion the outstanding capabilities of 
their engineering personnel in the 
matters of timber inspection, season- 
ing, preframing and boring, treating, 
final delivery and use. However, those 
roads that leave these matters to the 
stores department, give this depart- 
ment the full advantage and co-oper- 
ation of the members of their engi- 
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neering department who are proficient 
in these practices. In the first in- 
stance, the purchasing and _ stores 
department co-operates with the en- 
gineering department. In the other, 
the engineering department co-oper- 
ates with the purchasing and stores 
department. The ultimate results are, 
no doubt, the same. 


In Retrospect 


Prior to the enactment of the Inter- 
state Commerce Act in 1887, the oper- 
ation of the railroads in this country 
was extravagant. The roads were un- 





restricted. There were numerous de- 
partments and sub-departments. Each 
department was independent of all 
others. Each maintained its individual 
store and purchased its materials and 
supplies. With the gradual extension 
of Federal supervision over their 
finances and rates, drastic retrench- 
ments had to be made. It was, in time, 
determined that departmental stores 
and purchases constituted one of the 
great extravagances of the system. 

In the years following the Com- 
merce act, as a measure of economy, 
the numerous departmental stores and 
purchasing departments were set 
aside and replaced by a system stores 
department in charge of a general 
storekeeper. These general storekeep- 
ers were authorized to purchase, store 
and deliver materials and supplies for 
all departments of the road. 

To this system, all other depart- 
ments, naturally, were antagonistic. 
For some years their new officers, 
whose duty it was to make purchases 
advantageously and to see that ma- 
terials were not wasted, were in a 
most difficult position. They survived 
mainly for the reason that from the 
beginning of their operations they 
were in a position to prove the econ- 
omy and efficiency of their system. 
Under the old system, purchases were 
made at the discretion of the head of 
each department, perhaps regardless 
of price and quality, and frequently 
in vast quantities. The materials and 
supplies were stored at various places 
and were not accounted for in detail. 
In many instances, much of the ma- 
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terial was not used and in time de- 
teriorated into a total loss to the road. 
Under the new system, purchases are 
made by the purchasing agent on a 
competitive basis, quality and dur- 
ability considered, in sufficient quan- 
tities to meet current requirements. 
The materials and supplies are stored 
by the general storekeeper and are 
so delivered that their disposition is 
accurately accounted for. 


Conclusion 


If the information furnished this 
committee by both the maintenance 
and stores departments of 24 differ- 
ent systems, constituting 50 per cent 
of the railway mileage of this country, 
is accurate, co-operation between the 
stores and the bridge and building 
departments has almost reached the 
apex of efficiency ; apparently, to such 
an extent, that it matters little to either 
department where the jurisdiction of 
the other ends. However, the recom- 
mendation of a chief engineer of a 
western system as to how to improve 
the service of the storage and delivery 
of bridge and building materials— 
“Make bridge and building men more 
dollar conscious” is indeed a most ap- 
propriate suggestion. 

Committee—R. E. Caudle (chairman), 
asst. engr. structures, M. P., Houston, 
Tex.; W. A. Batey (vice-chairman) sys. 
bridge insp., U. P., Omaha, Neb.; Van S. 
Brokaw (vice-chairman), asst. engr., C. M. 
St. P. & P., Chicago; M. D. Carothers, 
div. engr., Alton, Bloomington, Ill.; H. M. 
Church, gen’l. supvr. b. & b., C. & O., Rich- 
mond, Va.; F. A. Haley, bridge insp., 
N.Y.C., Brewster, N.Y.; H. M. Harlow, 
asst. supvr. b. & b., C. & O., Clifton Forge, 
Va.; F. W. Hillman, asst. engr. main., 
C. & N. W., Chicago; J. S. Huntoon, 
bridge engr., M. C., Detroit, Mich.; L. 
Koehly, ch. carp. C. M. St. P. & P,, 
Ottumwa, Ia.; D. A. Manning, supvr. b. 
& b, C. & N. W., Chicago; C. D. Malloy, 
for. b. & b., M. P., Piedmont, Mo.; F. A. 
Scites, supvr. b. & b., C. & O., Huntington, 
W. Va.; and Wm. Wilbur, bridge insp., C. 
& N. W., Chicago. 


Discussion 


The question of the sequence in 
which materials are received appeared 
to be of general interest to the mem- 
bers and was discussed at consider- 
able length. George Rear (S. P.) 
emphasized the desirability of regu- 
larity in the bridge and building pro- 
gram; that is, that such programs 
should be put on as nearly a uniform 
basis from year to year as is prac- 
ticable, since it will permit better 
maintenance of the structures and at 
the same time assist the stores de- 
partment in its procurement efforts. 
He stated that on the Southern Pacific 
it is customary to notify the stores 
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department specifically when unusual 
material or unusual quantities of any 
class of material will be needed, this 
being in addition to the normal notifi- 
cation of probable requirements. 
When requisitions are made, the date 
of delivery wanted is specified. H. 
M. Church (C. & O.) stated that on 
his road, the system of notifying the 
stores department regarding material 
requirements is very similar to that 
on the Southern Pacific, with long- 
term programs worked out tentative- 
ly, and 12 to 16 months advance notice 
of requirements being given the stores 
department. In the case of both roads, 
however, it was pointed out that this 
notification is not intended as author- 
ity for shipments, these shipments 
being made only on requisitions speci- 
fying the date of delivery. W. A. 

Jeatty (U. P.) stated that the motive 
behind all systems of doing work is 
to get it done at the smallest possible 
expenditure. This cannot be accom- 
plished, he said, unless full coopera- 
tion is extended by the departments 
involved, which includes the shipment 
of materials in the sequence required 
and delivery on the dates needed. 

J. S. Gabriel (D. & R. G. W.) 
called attention to the fact that ma- 
terial on hand presents a difficult 
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problem for both the stores depart- 
ment and the railway as a whole, since 
it cannot be used for any purpose 
other than that for which it was or- 
dered, whereas the money which its 
purchase represented could have been 
used for any purpose for which the 
exchange of money can be used. Fur- 
ther, he called attention to the fact 
that standardization will reduce the 
amount of stock necessary to be 
carried and pointed out that the cost 
of carrying material in stores depart- 
ment stocks amounts to about 18 per 
cent of the value of the material. He 
then said that if material stocks can 
be reduced $1,000,000, even though 
this amount of money may not always 
be available for other use, it is always 
-arning 18 per cent. 

Mr. Rear made a special plea for 
the use of second-hand material for 
making running repairs to pile and 
timber trestles that have been in serv- 
ice for a considerable time. He stated 
that on the larger roads there is al- 
ways usable second-hand material 
available for such applications and 
that the structures will generally be 
benefited by using the second-hand 
material rather than stiffer new ma- 
terial. W. A. Hutcheson (C. & O.), 
in explaining the system of advance 
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notice to the stores department in use 
on the Chesapeake & Ohio, stated 
that for the information of the stores 
department, bridge and building sup- 
ervisors make semi-monthly _ state- 
ments of the materials they expect to 
use during the next 30 days, giving the 
date it should be shipped and the point 
of delivery, this being in addition to 
the dates of delivery specified on the 
requisitions. This is done, he said, to 
avoid earlier shipment in case it had 
not been possible to get the work 
started at the time expected, or to 
accelerate shipments where the work 
is started earlier than expected. 

Considerable time was given to a 
discussion of the advantages of selling 
abandoned buildings with a view to 
having them removed from the right- 
of-way rather than to undertake the 
expense of dismantling them. It was 
brought out that in some cases valu- 
able second-hand material can be ob- 
tained from such dismantling opera- 
tions, whereas in other cases it will be 
difficult to salvage material that will 
be suitable for secondhand use. For 
these reasons, it was pointed out that 
considerable judgment should be ex- 
ercised in determining the method to 
be followed in disposing of buildings 
no longer needed. 


Repair and Renewal of Ballasted-Deck Bridges 


MAJOR reference is made in this 
report to treated wood bridges and 
trestles. Ballasted-deck pile trestles 
were first erected about 40 to 45 
years ago and were expected at that 
time to have a life of 25 to 35 years. 
Many structures have already great- 


ly exceeded that expectation and 
some of them will, no doubt, give 


50 years of service. 

This type of structure has proven 
very satisfactory, both because of its 
low maintenance cost and because of 
the improved riding qualities which 
it affords. Countless bridge struc- 
tures now in service indicate that a 
ballasted-deck pile trestle requires 
very little maintenance for many 
years following its construction. 
However, due to differences in the 
quality of the timber used, combined 
with construction defects, such as the 
improper treatment of field cuts and 
bored holes in piling and decks, 
many of the earlier bridges of this 
type are requiring minor repairs to 
obtain the full life of the structure 
as a whole. 

The first ballasted-deck pile trestle 
built on the Santa Fe was driven 
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during the winter of 1898-1899. This 
structure is being renewed com- 
pletely during the present year after 
being in service nearly 42 years. As 
built originally, this bridge consisted 
of 73 bents of five long-leaf yellow 


pine piles per bent. The deck mate- 
rial was of Texas pine; the caps and 
main stringers were 12-in. by 12-in. 
timbers; while the outside stringers 
were 10-in. by 10-in. timbers. All ma- 
terial received a 10 or 12-Ib. full-cell 
treatment of creosote oil and good 
penetration was obtained. 

Repairs made to this structure in 
the past consisted of renewing about 
48 per cent of the original caps. The 
necessity for changing these caps 
was due partly to the fact that the 
five-pile bents provided insufficient 
bearing area to carry the heavy 
power moved over the bridge, which 
resulted in some of the ma being 
crushed over the piles. Nine of the 
original piles were replaced and 11 
helper piles were added. In 1937, two 
12-in. by 12-in. by 14-ft. and seven 
12-in. by 12-in. by 28-ft. stringers 
were changed out. Considering that 
this bridge was designed and built 42 
years ago, it is felt that very satis- 
factory service has been obtained 
from it. 

When repairs to a ballasted-deck 
bridge become necessary, they pre- 
sent a much more difficult problem 
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than do repairs to an open-deck 
bridge. To determine when repairs 
are necessary, and the extent of the 
repairs needed, calls for a careful 
and complete inspection by properly 
designated officers, preferably a gen- 
eral foreman or supervisor of 
bridges, and such others as may be 
required. The judgment of the in- 
spectors, in addition to following 
fixed inspection rules, is usually suf- 
ficient in most cases. 


Rules for Inspection of 
Treated Ballasted-Deck Trestles 


Treated ballasted-deck trestles re- 
quire very little inspection for a 
number of years after construction. 
Regular inspections are necessary, 
however, to insure against broken 
timbers and fire hazards, and to see 
that bents are not weakened by scour 
from flood waters. After about 15 or 
20 years, it is well to determine the 
condition of the timber by sounding 
adjacent to the bearings with a ham- 
mer weighing about two pounds. Pil- 
ing usually shows first signs of fail- 
ure directly under the cap at the cut- 
off, resulting primarily from failure 
of the field treatment to provide ade- 
quate protection. Decay may also be 
found at brace bearings where holes, 
bored through the piles, were not 
properly treated. Piles may also be 
found decayed in the center, several 
feet above the normal water line, as 
the result of water penetrating to 
the center through weathering 
cracks during high water periods. 

If sounding indicates that a tim- 
ber is more or less hollow, a thorough 
investigation should be made with 
an auger or increment borer to de- 
termine its true condition accurately. 
If it is found that decay has already 
taken place, the degree of decay will 
determine the frequency of future 
inspections. If, on the other hand, 
the sounding test indicates sound 
timber, future tests may be made 
every three to five years until the 
sounding test indicates decay; then 
the boring test should be made. 

Under usual conditions, a com- 
plete boring test of all timbers will 
not be necessary until the structure 
is about 30 years old."After such a 
test, all holes should be treated with 
hot creosote oil and plugged with 
creosoted wood plugs and sealed over 
with pitch or sealing compound. 
Timbers should not be examined 
with a pointed bar, as the use of such 
a tool will damage them. The heavy 
crust of creosote-soaked earth 
around piles at the ground line 
should not be disturbed, as this pro- 
vides added protection at the ground 
line where decay usually starts. 

Caps should be examined closely 
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for splits, crushing over bearings 
and spreading. One should use a 
sounding maul and an increment 
borer when signs of decay are found. 
Crushing over the piles is quite often 
an indication of decay in the tops of 
piles, which reduces their bearing 
surface to a narrow ring or shell of 
solid wood which cuts into the bot- 
tom of the cap. Braces should be 
inspected along with other pile bent 
material. Where silt has been depos- 
ited around the lower ends of braces, 
they may be found decayed. The 
stringers on ballasted-deck bridges 
generally show first signs of failure 
at their bearings on the caps and di- 
rectly under the deck boards. In 


Wrought Iron 
Deck Plates are 
Being Installed by 
Some Roads With 
the Expectation 
That Longer Serv- 
ice Life Will Result 


decks having the solid-stringer type 
of construction, individual timbers 
will often warp or develop a perma- 
nent set in the center of the panel, 
causing them to sag an inch or more 
lower than adjoining stringers. 

When it becomes necessary to bore 
stringers for inspection, the holes 
should be bored from below insofar 
as possible to eliminate the possibil- 
ity of their holding water. In some 
instances it may be necessary to re- 
move the ballast and to bore through 
the deck boards into the stringers to 
determine their condition. All holes, 
whether bored from above or below, 
should be treated and plugged. A 
pressure gun is needed to treat prop- 
erly vertical holes bored from below. 
An accurate record of all timbers 
bored should be made and kept on 
file, both to determine the repairs 
necessary at the time the inspection 
is made and for reference in making 
future inspections. 


Other Types of Ballasted Decks 


After about 25 years, depending 
somewhat on drainage conditions, 
the timbers of ballasted decks on 
steel spans may begin to show decay 
and crushing over the bearings, and 
weakness under traffic. The timbers 
should then be bored from below at 
about a 45-deg. angle over the bear- 
ings, because any decay in the tim- 
bers will usually be found at these 
points, especially if they have been 
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gained out for rivet heads and were 
not properly treated where cut. De- 
cay may also be evident around the 
hook bolts attaching the deck tim- 
bers to the steel. On some decks it 
may be necessary to remove the bal- 
last in places and make the inspec- 
tion from the top. 

In the case of concrete ballasted 
decks on steel spans and concrete 
ballasted-deck bridges, the parapets 
usually deteriorate first. This deteri- 
oration, as well as that on the bot- 
toms of the slabs, which usually is 
next in order to appear, is easily de- 
tected and can be followed closely at 
the time of the regular masonry in- 
spections. Discoloration is an indica- 





tion that water action is taking place 
within the body of the concrete. A 
clear ring of the concrete resulting 
from a sharp blow with a hammer is 
a good indication of soundness. 

In the case of steel plate ballasted 
decks, to guard against warping or 
buckling and eventual rupture, the 
side plates should be designed for the 
vertical and lateral loads that they 
must receive through the ballast. 
Steel plate ballasted decks ordinarily 
do not require attention or inspection 
for serious corrosion until 25 to 30 
years after installation. Then the 
ballast should be dug out at a few 
points and the bottom plate in- 
spected. The necessity for water- 
tightness may require a much earlier 
inspection and repair date. Wrought 
iron deck plates are being installed 
by some roads with the expectation 
that longer service life will result 
from this material than from the 
steel so generally used. 

A structure should be carried with 
repairs just as far as such repairs can 
be justified economically and con- 
sistent with safety. The location of 
the structure and the traffic which it 
carries are factors which must gov- 
ern the situation to a great extent. 
Reports from several roads indicate 
that all ballasted-deck pile trestles 
renewed to date were renewed be- 
cause of the condition of the sub- 
structure rather than the condition 
of the deck. Therefore, every means 
should be employed to keep the sub- 
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structure safe until the longest pos- 
sible life is obtained from the super- 
structure. It seems to be generally 
agreed that treated material, either 
new or good second hand, should be 
used, except perhaps in making tem- 
porary repairs, pending complete re- 
newal within the near future. 

The repairs most generally found 
necessary will include the occasional 
renewal of a cap or two; double- 
capping to obtain good bearing on 
piles which have become hollowed 
out by decay; the reinforcing or re- 
newing of defective stringers; and 
repairs to bents. Repairs of the lat- 
ter type can be made by cutting out 
defective piles and replacing them 
with posts resting on the pile stumps, 
or, by placing frame bents where 
conditions warrant, using either 
squared timbers for the new bents, 
or making the framed bents from the 
sound piles that remain and other 
piles or timbers added to complete 
the framing. 

The substructure can often be 
greatly stiffened by placing addi- 
tional bracing and by the use of Teco 
Timber connectors between the pil- 
ing and bracing. These connectors 
are being used quite extensively by 
many roads. Those used most fre- 
quently in trestle bracing in recon- 
struction and repair work are the 
toothed-ring type and the flat and 
single-curve spike grids. These are 
used mainly to increase the efficiency 
of the bracing. One road has used 
toothed rings in placing stub piles in 
hallasted-deck bridge repair work. 

The Chicago, Milwaukee, St. Paul 
& Pacific arrests checks in caps by 
the use of Giant Grip dowels driven 
into the caps. It also makes repairs 
to broken stringers by placing a 
helper stringer on each side, and se- 
curing the three pieces together with 
Giant Grip dowels. 

Outside stringers are renewed in 
kind. In changing a cap in a bal- 
lasted-deck bridge, especially one 
with a solid stringer floor, great dif- 
ficulty is generally experienced pull- 
ing the drift bolts that hold the 
stringers to the caps and the caps to 
the piles. Some roads have devised 
other methods of anchoring the caps 
to the piles and the stringers to the 
caps, eliminating the use of drift 
bolts, which, no doubt, greatly sim- 
plifies the work when repairs become 
necessary. 

Partial renewals of ballasted decks 
on steel spans and timber trestles 
alike are obviously so uneconomical 
that they should not be considered. 
Many decks have been in service 35 
years or more without repairs, and 
when repair becomes necessary, com- 
plete renewal should be made. The 
necessity for complete renewal may 
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differ to some extent for each struc- 
ture and be affected by the conditions 
surrounding each particular struc- 
ture and the traffic it has to carry. 
While decay in the timber is the 
most frequent reason for the com- 
plete renewal of a bridge, increased 
live loads, in many cases, may have 
to be considered also. A study of the 
following factors should be made to 
determine the proper time for com- 
plete renewal: the physical condition 
of the timber; necessity for a struc- 
ture of higher rating ; the cost of ex- 
tensive repairs; and the cost of the 
new bridge. A high trestle across a 
stream subject to flood waters can- 
not be carried safely for as long a 
period as a low structure in a loca- 
tion not subject to such conditions. 


Making a Complete Renewal 


The procedure for making the 
complete renewal of a ballasted-deck 
bridge depends to a large extent 
upon traftic conditions. If the struc- 
ture carries a track that can be taken 
out of service, the procedure will be 
the same as for constructing a new 
bridge. Where traffic must be main- 
tained, the best procedure is to first 
remove all of the ballast and all of 
the stringers except eight of the best 
ones, which should be placed four 
under each rail, forming two chords. 





The stringers in each chord should 
be bolted together to prevent their 
shifting or spreading. Blocking 
should be placed between the ties and 
these chords, using old stringers 
placed longitudinally directly under 
the rail. 

Before starting the driving of the 
piles for the new bridge, the bents 
should be carefully staked out to in- 
sure the proper spread of piles in the 
bents, as well as accurate lengths of 
the panels. Holes should be bored in 
the ground sufficiently deep to insure 
holding the piles in line in the bents. 
After the piles have been driven and 
the bents cut off and capped, a num- 
ber of panels of the old deck should 
be removed and the deck of the new 
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bridge placed. The length of deck to 
he changed at one time depends upon 
the time available between trains. 

Changes in the grade of the track 
and in the depth of timber in new 
decks will sometimes make a differ- 
ence in the procedure, which will 
have to be worked out to the best 
advantage for each case. The Mis- 
souri Pacific advises that all decks 
for bridges more than three panels 
long are constructed on a temporary 
support adjacent to the old structure 
and are then jacked under the track 
after the old deck has been removed. 
In this method, they report a saving 
in labor costs as well as less delay to 
train operations. 


Renewals on Steel Spans 


In renewing timber ballasted decks 
on steel spans, first remove the bal- 
last curbs so the deck timbers can be 
removed, without attempting to sal- 
vage the old ballast. As the old deck 
is removed, lay the new timbers im- 
mediately and bolt them in place. 
Block the track up with sawed ties 
or with the old deck timbers re- 
moved, placing them longitudinally 
under the track ties, one line under 
each rail. Dump new ballast and sur- 
face the track. As all of this work 
has to be done between trains, the 
time available will determine the 


Treated Ballasted- 
Deck Bridges, Built 
to the Highest 
Standards, Will be 
Good for at Least 
50 Years, Accord- 
ing to the Com- 
mittee 


number of feet of deck that can be 
replaced at one time. It is not essen- 
tial that the new ballast be dumped 
before letting trains over, as the 
blocking ties or timbers under each 
rail will carry the track. A power 
crane should be used to handle the 
timber and the ballast. 

The Milwaukee reports that em- 
ploying this procedure on a number 
of jobs where concrete slab ballasted 
decks were being replaced with creo- 
soted timber decks, they found that 
it requires an average of 144 man- 
hours per foot of deck to remove the 
old concrete slabs and 3 man-hours 
per foot to place the new deck. 

Most roads make no special provi- 
sions for the drainage of ballasted- 
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decks of trestle bridges or of timber 
decks on steel spans, other than to 
allow %- to 4-in. openings between 
deck boards to allow water to drain 
through. The Santa Fe places 13/16- 
in. wood shims under the ballast 
curbs at each bolt location to allow 
water to drain out. The Missouri 
Pacific uses a similar plan. 
Drainage systems in concrete-slab 
and steel-plate ballasted decks have 
not proven satisfactory in many 
cases, generally because weep holes 
become clogged. A number of roads, 
in the case of steel-plate ballasted 
decks, are now using a half-round 
perforated drain placed longitudi- 
nally along each side of the track, 
sloped laterally and longitudinally to 
the track. On buckle-plate ballasted 
floors, where weep holes have be- 
come clogged, the openings can be 
enlarged to a drain of 2% in. to 3 in., 
and special drain castings installed. 


Effect of Ballast Lift 


Some roads have disregarded the 
possible overloading effect of the in- 
creased dead load due to a ballast lift 
and consider this of little importance 
in relation to the steadily increasing 
live load. In connection with this 
question, a review was made of the 
design for the standard pile - bal- 
lasted-floor trestle used on one of the 
western railroads. The design data 
for this trestle as designed originally 
(1910-1911) were as follows: 


Live load on bridge—E-50; Dead load 
2200 Ib. per ft. of track. 

Ballast—Screened stone; depth 1 ft. 2 in. 
below base of rail. 

Ties—6 in. by 8 in. by 8 ft., spaced 1 ft. 
6 in. centers. 

Timber floor planks—3 in. by 8 in. by 14 
ft., with % in. space between planks. 
Intermediate stringers—8 in. by 16 in. by 
14 ft. 6 in., eight stringers per track. 
Outside stringers—6 in. by 16 in. by 14 ft. 

6 in. 

Guard rails—8 in. by 8 in., separated from 
floor planks by cast iron separators 1 
in. thick, 5 in. wide—three separators 
per span. 

Caps—12 in. by 14 in. by 16 ft. 

Piles—6 per bent, 13 ft. 6 in. c. to c. of 
bents. 

All timber creosoted. 


In this review of the design, the 
original E-50 loading was assumed 
with the longitudinal distribution of 
live load over two ties and transverse 
distribution over 9 ft. 2 in. This dis- 
tribution was used for figuring loads 
on the floor planks. No allowance 
was made for impact. 

The effect of additional ballast 12 
in. deep, or a total depth of 2 ft. 2 in., 
was considered as applied to different 
members of the trestle. The results 
of the review of design are given in 
an accompanying table, which shows 
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that additional ballast, 12 in. deep, 
produces stresses in the stringers and 
piles that approach their limits. The 
stress in the stringers reaches 1600 
lb. per sq. in., which is equal to the 
allowable working stress of 1600 lb. 
per sq. in. for select grade Douglas 
fir, ordinarily used for stringers. The 
load on each pile reaches 15 tons. 
This higher loading may be allowed 
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on the piles, depending upon their 
bearing capacity, determined by test, 
and upon their penetration. 

Railway Engineering and Mainte- 
nance Cyclopedia, Page 503, refers 
to some cases where the depth of bal- 
last on bridges, acquired through 
successive lifts over a period of 
years, has reached a depth of 4 ft. 
This depth of ballast surely is exces- 
sive, and that it produces stresses 
considerably above the allowable 
working stresses for structures de- 
signed for 14 in. to 18 in. of ballast, 
is shown in the case of the trestle re- 
viewed in the foregoing. 

The proper solution for the lift of 
the ballast seems to be in limiting the 
increased depth of ballast to an addi- 
tional height of not more than 12 in. 
If there is need for an additional 
raise of the grade of the track over 
the bridge, the additional raise can 
be secured by providing shims or 
false caps at the bents. This proced- 
ure will not put additional overload 
on the bridge. It is realized, of 
course, that to place false caps for a 
bridge of considerable length will 
call for jacking up the spans for the 
entire length of the bridge, a proced- 
ure that may cause delay to traffic. 
However, safety, as measured by the 
strength of the members of a bridge, 
may call for the adoption of this pro- 
cedure instead of putting additional 
extra ballast on a bridge. 

Make necessary repairs to old 
structures to insure safety until re- 
newed, using treated material, either 
new or good second hand. 

In making bridge renewals, select 
materials carefully. Use preframed 
timbers in so far as possible. Elimi- 
nate all unnecessary holes or drift 
bolts. Give special attention to the 
field treatment of all cuts and holes. 
If these measures are followed, bal- 
lasted-deck bridges constructed today 
will be good for at least 50 years. 


° ' Original Design Reviewed Desiqn 
pinta bee ee, "LL« E-5 LL =E-50 ° 
alata Actval Ballast =1-2" Ballast = 2-2" 
a Unit shear | Fiber stress| Unit shear [Fiber stress 
Floor plank| _3"x 8" 274 x 742 53 #72" | 5154/2" 56 ayer 642 #/o" 
Stringers 8x16" | 7%"x15%4| 113 #/°" | 1460 #/2" | 123470" 11600472" 
Caps 12°x 14" 11%2 x 13% 89 #72" | 800 #/2" 97#7°" | 990 #72" 
Piles 6 Piles per bent Load per pile = 13.4 T| Load per pile = 15 T. 








andria, Va.; B. H. Goodwin, supvr. b. & 
b., Sou., Atlanta, Ga.; H. A. Gerst, asst. 
engr., G. N., St. Paul, Minn.; G. H. 
Holmes, supvr. b. & b., M. P., Falls City, 
Neb.; A. C. Jones, supvr. b. & b., Sou., 
Wilton, Ala.; A. E. Kile, b. & b. carp., 
S. P., El Paso, Tex.; J. B. Lodeski, asst. 
gen’l. bridge insp., C. & N. W., Chicago; 
Alex Sirel, dftsman, C. & N. W., Chicago; 
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Discussion 


S. T. Corey (C. R. I. & P.) in- 
quired if it might not be possible to 
strengthen economically the existing 
stringers of ballasted-deck trestles in 
which the stringers are lapped over the 
bents, by adding an extra 3-in. by 8-in. 
member to the bottom of each string- 
er, and if so, how the strengthening 
members should be applied or fastened 
to the stringers. R. A. Van Ness 
(A. T. & S. F.) thought Mr. Corey’s 
suggestion was worth trying, and sug- 
gested that possibly Teco alligator 
rings might be used, although he rec- 
ognized that their use would have 
the disadvantage of crushing the wood 
fibres where they are applied. He 
also suggested that this method, if 
tried, might be followed by deflection 
tests to determine the effective in- 
crease obtained in the strength of 
the bridge. 

In answer to a question raised by 
F. R. Spofford (B. & M.) concerning 
the equipment used in treating bored 
test holes with hot creosote before 
they are plugged, Chairman Sweet 
replied that a pressure-type gun is 
used and that the far end of the hole 
in plugged with a screw-type plug so 
that considerable pressure can be ap- 
plied. He added that in the case of 
holes bored through two adjacent 
pieces, such as piles and sway braces, 
their practice is to bore all holes with 
the braces in place, and then to swing 
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the braces aside and pressure-treat the 
holes in the piles. The braces, he 
pointed out, are usually so well im- 
pregnated in their initial treatment 
that holes bored in them in the field 
require only swabbing with creosote. 
In some cases, he said, the gun is 
equipped with a special screw nozzle 
which extends through the brace and 
into the pile, thus making it possible 
to pressure-treat the hole in the pile 
without removing the brace. 
President Bechtelheimer raised a 
question regarding methods of pro- 
viding anchorage for stringers on 
ballasted-deck trestles, which would 
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permit stringers to be renewed without 


disturbing the deck. W. Walken 
(C. N. R.) and L. G. Byrd (M. P.) 
said it was not necessary to use drift 
bolts through the stringers ; that they 
had used structural angles or splice 
bars bolted to the stringers and caps 
to provide the necessary anchorage. 

G. E. Boyd (Railway Engineering 
and Maintenance) inquired if the 
committee had any information con- 
cerning the possibility of renewing the 
decks of ballasted-deck bridges with- 
out slow orders. Mr. Bryd said that 
the use of slow orders for short pe- 
riods of time was usually necessary 


The Inspection of Buildings 
to Formulate the Maintenance Program 


AS THE members of this associa- 
tion well know, the inspection of 
bridges, trestles and culverts is done 
in a systematic, thorough and de- 
tailed manner on every railroad. The 
safety of train operation depends to 
a considerable extent upon these in- 
spections, which determine the repairs 
and renewals necessary during the 
year. During the last ten years, with 
their curtailed maintenance allow- 
ances, it has been necessary for the 
railways to concentrate on the in- 
spection of bridges, trestles and cul- 
verts in order to avoid interfering 
with the operation of trains, either 
from the standpoint of safety or slow 
orders. 

The inspection and consequent re- 
pair of buildings has, therefore, been 
curtailed to a great extent with the 
thought in mind that this is one place 
where maintenance expenditures can 
be cut down. It must not be over- 
looked, however, that even when re- 
duced to the lowest possible level, 
the maintenance of buildings com- 
prises a major expenditure and is, 
therefore, entitled to the same thor- 
ough study as other items on the 
maintenance program. A study can- 
not be properly made and a budget 
program formulated without the ac- 
tual inspection of buildings to gain 
some idea of the work that must be 
performed and the amount of money 
that will be required and to permit 
the proper and orderly formulation 
of the field work. The preparation of 
a program based upon careful in- 
spections should provide the greatest 
improvement in the most buildings at 
the least possible expenditure. 

The responsibility rests with the 
head of the bridge and building de- 
partment (the supervisor, master 
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carpenter or other person who fills 
this position) for the safe and proper 
maintenance of buildings. He must 
know at all times that each building 
is in condition to meet all the re- 
quirements of safety and protection 
of contents (in persons, goods or 
equipment), as well as of the build- 
ing itself. 

Information regarding the condi- 
tion of a building can be secured 
only through periodic and detailed 
inspections by persons possessing a 
full knowledge of what is required. 
This work calls for good judgment, 
since it is not unusual to find that de- 
fective details, which on cursory in- 
spection appear to be of great im- 
portance, are shown, on more careful 
investigation, to be not fundamental, 
while many defects that appear un- 
important may in reality not affect 
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in this type of work, although the 
decks of small bridges in some cases 
could be renewed between trains. 
Chairman Sweet cited a case in which 
the deck of a bridge 160 ft. long, con- 
sisting of three deck plate girder 
spans, was renewed in five hours. In 
this work, he said, two track gangs 
were used to help the bridge gang. 
and a first lift on the new ballast was 
completed within five hours, at which 
time a train was allowed to pass over 
the bridge at a speed of 10 m.p.h. 
The second lift was then completed 
and a 30 m.p.h. slow order was al- 
lowed to remain in effect for 24 hours. 


one part alone, but the useful life of 
the entire structure. 
Notwithstanding the fact that the 
head of the bridge and building de- 
partment carries the primary respon- 
sibility for the condition of all build- 
ings under his jurisdiction, he is not 
always in a position to formulate a 
complete building maintenance pro- 
gram, since there are other consid- 
erations which may either curtail or 
enlarge this program. The first con- 
sideration is the amount of money 
available for the maintenance of 
buildings and this is usually beyond 
the control of the local officers. Also, 
changes in operating conditions may 
dictate’ the necessity for heavier 
maintenance at some points, with 
corresponding reductions at others. 


Office Representative Desirable 


It is therefore highly desirable 
that a competent person from the 
general office representing the de- 
partment most interested in develop- 
ing the maintenance program, par- 
ticipate in the inspection that is 
made to develop a program for the 
work. It is not essential that this 
representative from the general 
office inspect every building each 
year, although this is desirable. The 
larger and most important buildings 
should, however, receive his atten- 
tion. On the larger roads, where in- 
spections require considerable time, 
because of the great distances be- 
tween points, the line should be cov- 
ered at least every two or three 
years. Changes in important build- 
ings do not occur so rapidly that in- 
telligent consideration cannot be 


given to the advisability of doing a 
particular piece of work if the last 
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inspection has been made perhaps 
two years ago. 

It is desirable also that one man 
representing the general office be 
assigned to this inspection work in- 
stead of having several representa- 
tives do it. The data collected over a 
number of years then become of in- 
creasing value, and afford a good 
progressive picture of conditions 
over the entire road. 

No inspection of a building should 
be made without including in the in- 
spection party the foreman or super- 
intendent of the department using 
the building. This man should be 
familiar with the problems of occu- 
pancy and of safety in connection 
with his work. If this practice is fol- 
lowed consistently, the users of 
buildings soon become aware of the 
importance of the inspection and 
may even point out work that would 
be beneficial and which might be in- 
cluded in a program, thus furthering 
the preparation of a more complete 
program which would not be dis- 
rupted by these details coming to 
light after the work is under way. In 
addition, this practice may lead to a 
considerable reduction in  corre- 
spondence. A natural sequence of 
this is the development of a more co- 
operative and better feeling between 
those whose duty it is to make the 
best use of a structure and those who 
must keep it in good condition. 

A representative of the fire pre- 
vention department should be of 
great help in building inspection 
work by pointing out desirable fire 
prevention needs, which, if incorpor- 
ated with the work programmed, can 
be done most economically. 

It is also essential that the inspec- 
tion party be so constituted as to be 
able to make a relatively accurate 
estimate of costs on the ground, at 
least for the less complicated jobs. 
This is highly important, since there 
is little use in preparing an extended 
program, only to find that it must be 
curtailed materially to come within 
the budget. 

The inclusion in the inspection 
party of the carpenter foreman who 
is familiar with the supervisor’s 
ideas and methods, and who will 
eventually do the work, will be found 
to be of assistance in the making of 
these estimates. This foreman will 
not only do the work and spend the 
money, but must also be familiar 
with the work planned, and the bet- 
ter picture he has of the program 
the more economically he can handle 
it. Also, and not least, his presence 
will result in a highly desirable cur- 
tailment of letter writing. 

While local conditions may be a 
factor in determining the best time 
for such inspections, it would ap- 
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pear that the autumn is probably 
better than any other season since all 
of the details may then be fully de- 
veloped prior to the starting of the 
work in the spring. But more impor- 
tant than the time is the fact that the 
inspection should be carried out 
whenever possible as a continuous 
program. If this scheme is followed, 
the inspection can be speeded up 
through developing a_ familiarity 
with the methods, whereas an inter- 


In the Case of En- 
gine Terminal 
Buildings, It Is 
the Basic Structural 
Features, Not Ap- 
pearance, That Re- 
quire Detailed In- 
spection 


rupted program requires the picking 
up of loose ends, and the ability to 
speed the work must be acquired 
after each interruption. 


Selecting Essential Work 


Probably the most important sense 
to develop is that of seeing the essen- 
tial items first—the ability to exclude 
the non-essentials and see only those 
that are necessary to the continued 
useful life of the structure in all that 
this implies. This is not always as 
simple or easy as it would seem, for 
it may be possible that after the ab- 
solute fundamentals are taken care 
of, the remaining work to be per- 
formed will vary widely as to im- 
portance. This can best be illustrated 
by a comparison of buildings of 
widely divergent uses, such as an 
engine house and a station building 
in any good community. In the first 
structure, a sound foundation and 
engine pits in good repair are of pri- 
mary importance, followed closely 
by consideration of the roof struc- 
ture, the walls, smoke jacks, roofing, 
siding, sash and doors in approxi- 
mately that order, with the general 
appearance of the building a bad 
last. Such a building is purely utili- 
tarian and not for beauty. 

A station building, however, after 
its basic structural condition is taken 
care of, must be considered from the 
standpoint of appearance ; civic pride 
enters into the picture and appear- 
ance is of great importance. A phase 
of the problem that must be given 
great thought in this case is that of 
safety for the public, people being 
notoriously careless. A step in the 
wrong place or of the wrong height, 
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a loose or damaged floor board, a 
slivered settee, a door swung the 
wrong way, or any one of innumer- 
able other small details may be the 
cause of accidental injury to person 
or property, leading to recovery for 
damage and adverse publicity. 

In the same way that bridges and 
trestles have certain fundamental 
members which must be sound to 
make them safe, buildings have fun- 
damental parts which should be in- 





spected and examined first. Various 
portions of a building vary in im- 
portance and your committee has 
listed them in what it believes to be 
their order of importance. 


Foundations 


Regardless of what else is done to 
a building, if the foundation is bad, 
the building itself is still bad; no 
matter how much work is done 
above the grade line, it cannot pre- 
vent destruction of the building before 
fulfillment of its life expectancy. 

If the foundation is of untreated 
wood, consideration should be given 
to replacing it with permanent mate- 
rial ; if the structure is not worth the 
cost thus involved, the use of creo- 
soted timber should be considered. 
This is particularly true in those 
areas where termites are a problem 
for it is only through careful inspec- 
tion that this cause of destruction 
can be discovered, and the necessary 
steps must be taken for its correction 
as soon as possible. 


Roofing 


A leaking roof is bad, not only be- 
cause of the possibility of damage to 
the contents of the building, but also 
because of the fact that if even a 
small amount of water finds its way 
into a building, it starts destruction 
which is insidious in that while it is 
not immediately apparent, it eventu- 
ally causes serious failure of the 
structural parts to develop with some 
degree of suddenness. In buildings 
with finished interiors, costly dam- 
age is done to paint, plaster, furni- 
ture, etc., before failure occurs. The 
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inspection of a roof should always 
include the careful examination of 
flashings, gutters, leader pipes and 
leader heads, since leaks in an other- 
wise fairly good roof will occur first 
at these critical points. 


Floors 


From the standpoint of safety to 
persons, flooring is highly important 
and its maintenance should be kept 
up most carefully. A loose, slivered 
or badly worn wooden floor; a 
spalled concrete floor; or an uneven 
asphalt, wood block or brick floor, is 
sure to claim its victims in personal 
injuries, while the necessity for cau- 
tion by workmen to avoid accidental 
injury will slow down their work and 
lead to increased costs for their oper- 
ations. Increased costs for trucking 
and claims for damage to goods 
which cannot stand rough handling 
are certain to result from operation 
over poor floors. 

The inspection of floors of wood 
construction should extend to their 
substructure and foundations, since 
the best of surface materials cannot 
long remain satisfactory on a 
springy support. The hiding of a 
bad condition by the application of 
a new surface is not maintenance. 
Consideration should be given to 
changing out wood floors at grade to 
concrete or some other form of per- 
manent material. 


Framing or Structure 


In a building of honest design and 
construction, failure of structural 
parts may sometimes be attributable 
to lack of maintenance of other 
members or details over a number of 
years. A poor foundation over- 
stresses these members; a leaking 
roof admits water to structural 
joints, with consequent rot and rust; 
lack of paint permits the rusting of 
nails, bolts, rods and other metal 
parts. Therefore, an inspection 
should include a check not alone of 
the main members, but also of joints 
and fastenings. 

In buildings subjected to smoke or 
gas conditions, metalwork should be 
rigidly inspected, particularly the 
roof structure where spans are rela- 
tively large. Long neglect of roof 
trusses not infrequently results in 
sudden failure, which usually occurs 
at the most inopportune time, such as 
at the height of the heaviest snow- 
storm of the year. 


Plumbing and Heating 


The necessity for repairs to 
plumbing usually advertises itself, 
insofar as the visible parts are con- 
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cerned and they are, therefore, usu- 
ally well taken care of, not accumu- 
lating for any appreciable length of 
time. An inspection should, however, 
trace main lines through the building 
as failures frequently start with 
small leaks that become noticeable 
considerably in advance of major 
breaks. 

Heating systems are probably in- 
spected best in the spring when re- 
pairs can be made in an orderly un- 
hurried manner and not left until a 
sudden unseasonable cold spell finds 
the plant out of service and, possibly, 
with some vitally needed part un- 
available on short notice. 


Millwork, Sash, Doors, Trim, etc. 


These items, while apparently of 
minor importance, are actually 
among the major items of cost in 
some types of buildings. They are 
often neglected and owing to their 
inherent fragility, are the first parts 
to suffer from normal use and from 
deferred painting. Failures from the 
latter cause, once started, are pro- 
gressive and no amount of later sur- 
face protection can prevent acceler- 
ated disintegration. 

The question of a change in mate- 
rials should be carefully weighed. 
Frequently, economies can be effect- 
ed by replacing inferior materials 
with better materials, as for exam- 
ple, the substitution of treated wood 
for untreated wood; steel sash for 
wood ; thicker glass, or where vibra- 
tion or other conditions of service 
make it desirable, wire glass for 
plain glass. 

In buildings having roof over- 
hangs of wood construction, the 
millwork, gutters, etc., must be 
watched carefully to avoid allowing 
defects to lead to the destruction of 
the interior framing. Also, light, 


loose sash, missing glass, and doors 


not quite tight, result in enormous 
heat losses, with consequent inade- 
quately heated areas or a marked in- 
crease in the consumption of steam 
or other costly heating mediums. 


Exterior Walls 


Exterior walls, when constructed 
of any of the various forms of ma- 
sonry, are usually long-lived, but 
even so, they may be subject to de- 
fects or failure which, if neglected, 
can materially reduce the life of a 
structure. Brick walls, particularly 
of older buildings, constructed be- 
fore the present cement-tempered 
mortars were used, sometimes show 
disintegration of mortar joints and 
pointing them up with a strong, 
cement-tempered mortar will result 
in longer life. When this condition, 
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together with any considerable num- 
ber of “salmon” or otherwise poor 
quality brick are found together, the 
problem is difficult of solution. In 
some cases it has been found eco- 
nomical to “gunite” the surface. 

The joints in stonework are sub- 
ject to the same defects and can be 
treated similarly. Generally, stone 
does not display the weaknesses of 
bricks, but occasionally individual 
stones develop defects which can be 
corrected individually by their re- 
placement or by surfacing with ce- 
ment mortar. 

Concrete, unless composed of poor 
materials, is not subject to serious 
defects or disintegration, but when 
this does occur, a careful inspection 
must be made to insure the removal 
of defective materials and to so seal 
the surface as to prevent penetration 
of water, which otherwise will result 
in the destruction of the reinforce- 
ment. 

Metal sheathing is at best an im- 
permanent material and the only 
hope of its lasting for any length of 
time is to keep it well coated with 
paint. Unfortunately, it is often used 
on buildings where smoke or gas 
conditions are severe, and unless it 
can be protected on both surfaces, it 
will rust out just as quickly from 
within as without. It is necessary 
that fastenings be examined care- 
fully to insure that the sheets are 
secured in place. There are few 
things more dangerous than a sheet 
of corrugated steel which is loosened 
by a high wind and sent sailing 
through the air. Wood can be pro- 
tected only by paint, and the lack of 
it in time results in rusting nails and 
loose pieces of timber. Where the 
painting is long deferred, examina- 
tion should be. made to disclose 
where renailing is required. 


Painting 


Unfortunately, the first thought 
with regard to paint is that it is a 
material used primarily for appear- 
ance. However, this is not the case, 
as it is the one construction material 
that, for each dollar of cost, gives a 
dollar’s worth of appearance and a 
dollar’s worth of what is more im- 
portant, protection of the material to 
which it is applied. Paint is often the 
last thing thought of in the prepara- 
tion of a budget and the first thing 
eliminated when circumstances re- 
quire curtailment. 

In the development of the mainte- 
nance program, painting should be 
approached in the most keenly ana- 
lytical manner. We all like to see our 
buildings spick and span and at all 
times shining with new coats of 
paint, and it is not very difficult to 
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convince ourselves that painting is a 
necessity. However, except in cases 
affecting public relations, the deci- 
sion to paint or not to paint must be 
based upon judgment of the physical 
rather than the aesthetic values. 
Paint should be applied to utilitarian 
buildings for structural reasons only 
and then only to the parts where it is 
really necessary to preserve the 
structural materials. 

Parts should be painted when re- 
pairs are made and not await the en- 
tire repainting of the structure, since 
the forces of destruction may get 
started in the interim. It is not un- 
common to see a fine maintenance 


In the Case of Pas- 
senger Stations, 
Large and Small, 
The Element of Ap- 
pearance Must Be 
Taken Into Consid- 
eration 


program for painting curtailed over 
night, which may leave a considerable 
amount of new material unprotected 
for an indefinite time. 


Factors in Recommendations 


It is not the purpose of this dis- 
cussion to detail all of the points 
which should be examined in form- 
ing a maintenance program; neither 
will all agree as to the relative 
weight of the several materials that 
should be used. Actually, varying 
geographical locations will, in large 
measure, determine this latter mat- 
ter, since the most desirable mate- 
rials to be used differ greatly in vari- 
ous parts of the continent. 

Recommendations for the work 
required must be based upon various 
factors other than materials and 
your committee recommends the fol- 
lowing order: 

(1) Safety—There is no question 
but that this should be the first con- 
sideration. ; 

(2) Protection of structural parts. 

(3) Efficiency—This may include 
better lighting, either by increasing 
the number of light outlets, painting 
in light reflective colors, replacing a 
rough floor with a smooth surface, 
etc. In many instances savings in 
operating costs will offset the cost of 
doing this type of work. 

(4) Protection of Contents—This 
is of importance in freight houses, 
station buildings, etc., where expo- 
sure to the weather may result in 
damage to the contents and claims 
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from patrons for such damage. 

(5) Appearance and Comfort — 
These are most important in struc- 
tures where the public is involved, 
such as station or other semi-public 
buildings, and to a lesser degree in 
other types of buildings. 

Another consideration is that of 
preference ; that is, should the better 
and moré permanent types of struc- 
tures be given first consideration, to 
the possible detriment of the poorer 
or less permanent types, regardless 
of the use of the building? It is be- 
lieved that the affirmative is the an- 
swer generally, particularly if there 
is any chance of replacement of the 





faulty or obsolete structure within a 
reasonable length of time or before 
the value of repairs is used up. 
Timing is an important factor in 
the orderly carrying out of the work 
and in the laying out of a program, 
and it should be given consideration. 
Obviously certain classes of work 
can best be performed during certain 
seasons and the program should be 
laid out with this in mind. Since cli- 
matic conditions vary so widely, no 
set rule will apply universally and 
the plan must, therefore, be devel- 
oped through a knowledge of cli- 
matic conditions in the areas in 
which the work is to be performed. 


The Record 


An orderly record can best be kept 
on a form that has been well thought 
out and developed by usage. This 
will tend to uniformity in character, 
regardless of who does the actual in- 
spection and the clerical work, and 
will assure that every important item 
has been considered. The form 
should be uniform for the entire rail- 
road in order that records from all 
divisions, when assembled for the 
use of general officers and others, 
will present the information in logi- 
cal order and not haphazardly, as is 
the case when notes are jotted down 
in a note book. 

The forms should then be easily 
subdivided under various heads, 
such as use, type of construction, ex- 
tent of requirements, urgency of 
needed repairs, etc., or reshuffled in 


759 


accordance with the dictates of the 
complete program or to develop sta- 
tistical data in connection with its 
preparation. 

One of the greatest helps for the 
formulation of the program is the 
data developed in prior detailed in- 
spections that have been made care- 
fully and unhurriedly at regular in- 
tervals and properly recorded. When 
so recorded, any necessary change in 
the progtam, either of extension or 
reduction, can be decided -upon 
quickly, since the necessary data are 
at hand in readily available form. 

In a majority of the cases, the ex- 
tent of the work to be done is small, 
and in such cases the estimate of cost 
can be developed at the site. How- 
ever, where heavy repairs are re- 
quired, estimates should be devel- 
oped in the office of the bridge and 
building supervisor. 

It not infrequently occurs that 
economies or improvements can be 
effected by a considerable change in 
the plan of a structure when very 
heavy repairs become necessary. 
Such problems should be developed 
in conjunction with the engineering 
forces and the department affected. 


Obsolescence a Factor 


Finally, the necessity during the 
last few years of keeping new con- 
struction to an irreduceable mini- 
mum, has naturally resulted in the 
retention of many obsolete buildings 
which normally would have been re- 
placed. This, in turn, would be ex- 
pected to lead to greater costs of 
maintenance, but these also have had 
to be reduced. Therefore, it is abso- 
lutely essential that those upon 
whom rests the responsibility of 
making the recommendations for 
maintenance, shall have a sense of 
values, ingenuity, and the ability to 
weigh and balance raised to the N-th 
power, to the end that the buildings 
of the railroad shall continue to 
function. 


Committee—L. E. Peyser (chairman), 
asst. arch., S. P., San Francisco, Cal.; 
J. L. Varker (vice-chairman), supvr. b. & 
b.. D. & H., Carbondale, Pa.; H. L. Barr, 
div. engr., C. & N. W., Chadron, Neb.; 
J. E. Bird, insp., N.Y.C., Corning, N.Y.; 
P. F. Collier, asst. supvr. b. & b., M. P., 
Monroe, La.; G. S. Crites, div. engr., B. 
& O., Punxsutawney, Pa.; V. E. Engman, 
ch. carp., C.M.St.P.&P., Savanna, Ill.; W. 
J. Hanson, gen. for. b. & b, D. & -M., 
Tawas City, Mich.; W. A. Hutcheson, 
supvr. b. & b., C. & O., Clifton Forge, Va.; 
H. G. Johnson, Instman, C.M.St.P.& P., 
Ottumwa, Ia.; L. P. Kimball, engr. bldgs., 
B. & O., Baltimore, Md.; W. F. Meyers, 
supvr. b. & b., C. & N.W., Boone, Ia.; 
E. Nelson, supvr. b. & b., C. & N. W., 
Huron, S.D.; J. W. Secker, bldg. insp., 
C.M.St.P.& P., Chicago; E. E. Tanner, 
gen’l. supvr. b. & b., N.Y.C., New York; 
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F. W. White, supvr. b. & b., L. V., Buf- 
falo, N.Y.; L. Yeager, b. & b. insp., 
N.Y.C., Syracuse, N.Y. 


Discussion 


C. M. Burpee (Railway Engineer- 
ing and Maintenance Cyclopedia) ex- 
pressed the view that this report is 
particularly appropriate at this time 
because the increased earnings that 
the railroads are now experiencing 
are, unquestionably, the forerunner of 
larger building maintenance programs. 
Differing with the statement in the 
report regarding the frequency with 
which buildings should be inspected, 
H. B. Christianson (C. M. St. P. & 
P.) said that all buildings should be 
inspected annually. On his division 
the practice is followed of making the 
regular building inspection in the 
presence of the division officers of 
the interested departments. He said 
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that in making such inspections, sight 
should not be lost of the fact that. 
because of changed conditions and 
practices, buildings can frequently be 
retired, thereby eliminating the cost 
of maintaining them. 

Answering a question from the floor 
regarding the use of asbestos shingles 
as siding for exterior walls, Chairman 
Peyser expressed the opinion that the 
use of such material for this purpose 
is good practice and that it makes a 
good appearance. At some locations, 
he said, the shingles have a tendency 
to absorb moisture, but he pointed out 
that this difficulty can be overcome by 
coating them with oil. F. R. Spofford 
(B. & M.), speaking from his ex- 
perience with asbestos shingles, said 
they are somewhat subject to break- 
age, and that, for this reason, con- 
sideration must be given to the char- 
acter of the traffic and other conditions 
around specific buildings before a 


The Heating of Locomotive 
Terminal and Shop Buildings 


THIS report deals with the heating 
of railroad terminals which have loco- 
motive erecting shops, boiler and ma- 
chine shops, blacksmith and car repair 
shops, enginehouses, and other termi- 
nal and shop buildings served by a 
central power plant, where boilers in 
the power plant supply steam for gen- 
erating electricity, operating air com- 
pressors and steam pumps, and fur- 
nish high pressure steam to the 
various shops for power purposes. 
Under these conditions, it is obvious 
that the central power plant should 
also act as a central heating plant, 
for practically all of the exhaust steam 
from the generating equipment, air 
compressors, and steam pumps can be 
used for heating purposes. 


Design 


Each part of the entire heating sys- 
tem, from the central plant to the 
smallest local unit, must be designed 
for its purpose, and be _ properly 
equipped with valves, traps, vents, ex- 
pansion joints, and other specialties, 
to secure a proper and balanced in- 
stallation. In new buildings, the design 
and construction should aim at the 
minimum heat loss consistent with 
reasonable cost, comparing the overall 
cost of insulation with the savings in 
fuel under average conditions. Only a 
fair consideration of all factors, in- 
cluding both the physical condition of 
the building and the type of heating 
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installation to be used, can determine 
an economical and properly designed 
heating system. 

In modernizing old installations, 
consideration should first be given to 
the building, to eliminate all heat 
losses possible, and then to a study of 
the existing heating system. It may re- 
quire a complete re-design, or may be 
corrected in part only, such as re- 
locating the actual heating elements, 
changing size, type, or capacity, etc. 
Special care should be given to main 
supply and return lines, and all sags, 
bends, or air-blocks removed; also, 
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decision is made as to whether they 
are to be used. 

W. A. Hutcheson (C. & O.) re- 
ported that in some instances where 
lime mortar has been replaced with 
cement-tempered mortar, trouble has 
been experienced with interior finishes 
because of water absorption. In reply, 
Chairman Peyser said that on his road 
furring is used in the interior of brick 
buildings to prevent the finish from 
coming in contact with the wall 
masonry. 

E. C. Neville (C. N. R.) expressed 
the opinion that, when making inspec- 
tions of buildings, care should be 
taken to inspect such parts as founda- 
tion sills that are not readily accessible. 
G. E. Boyd (Railway Engineering and 
Maintenance) said that buildings 
should be inspected in an unhurried 
manner, rather than casually and in 
haste, so that important items of de- 
terioration will not be overlooked. 


valves and traps may be faulty or may 
need renewal. The question of the ex- 
tent of the modernization to be done 
depends on the probable remaining 
life and the value and importance of 
the building to the railroad. 


Piping 


Pipe installations may be of gen- 
uine wrought iron or black steel pipe, 
depending upon the condition existing 
at the location under consideration. 
Wrought iron pipe is_ preferable 
where gases and moisture are present 
to cause serious maintenance problems 
due to corrosion of the pipe. This dif- 
ficulty is encountered in enginehouses. 
Steel pipe is satisfactory for many 
heating installations, especially in 
buildings where very little corrosive 
action from gasses or moisture is 
expected. 

Welded connections should be used 
for all pipe lines where pipe two inch 
and larger is being installed. Welded 
connections have many advantages 
over flanged or screw-type connec- 
tions, some of which are (a) lower 
cost for labor and material, particular- 
ly in the larger sizes ; (b) lower main- 
tenance cost; (c) much neater fin- 
ished job; and (d) additional connec- 
tions can be installed in existing lines 
with little or no disturbance to the line. 

It is considered good practice to 
construct a pipe tunnel from the cen- 
tral power plant to the various build- 
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ings to be heated. This tunnel should 
be constructed of concrete and of 
sufficient size to permit ample work- 
ing space for maintaining the va- 
rious pipe lines. A reasonable size is 
six feet high by four or five feet wide. 
Liberal sized manholes should be pro- 
vided at approximately 200 or 300- 
ft. intervals for access to the tunnel 
and particularly for ventilation for 
workmen when making repairs to pipe 
lines therein. It is essential that proper 
drainage be provided for these pipe 
tunnels. 

Such tunnels may not only house 
steam pipes, but air, hot and cold 
water, gas, oil, and other supply lines 
as well. These pipe lines should be 
arranged in such a manner that they 
can be inspected and repaired readily. 
Although the heat loss in steam piping 
in such a tunnel is of little conse- 
quence, it is advisable that these pipe 
lines be insulated. 


Overhead and Inside Piping 


An overhead pipe line for the trans- 
mition of steam can be constructed 
at a much lower cost than a tunnel 
installation; however, better insula- 
tion must be provided, together with a 
weather-proof jacket over the insula- 
tion. Furthermore, the maintenance 
cost of an overhead pipe line is much 
greater than for similar pipe lines in 
tunnels. 

There is also the necessity for pro- 
viding pipe lines for returning the 
condensation to the boiler, and this is 
usually accomplished by providing an 
underground return line, laid in an 
insulated conduit. Of course, the con- 
densate can always be wasted in an 
adjacent sewer, but this is not good 
practice. An overhead steam pipe line 
is justified where no other piping 
service is required—that is, for heat- 
ing purposes only. 

Steam heating pipe lines should be 
taken out of the pipe tunnel adjacent 
to buildings and continued through 
the buildings in exposed locations. 
They may be placed overhead, or 
around the building walls. In some 
cases they are insulated ; in other cases 
not. When not insulated, the assump- 
tion is that any loss tends to heat the 
building being served. If the supply 
of exhaust steam should be insufficient 
for the buildings so served, high pres- 
sure steam may be admitted to the 
heating main through a_pressure- 
reducing valve at the building site— 
assuming that the high pressure 
steam lines are also carried in the 
pipe tunnel. 

Before the advent of cast iron 
radiation it was the practice to install 
pipe coil radiation. This type of radia- 
tion was simple to install and main- 
tain, with no worry about high or 
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low pressure steam, and usually high 
pressure steam was furnished. In 
many instances, it seems as though 
radiation was installed without re- 
gard to the amount necessary to heat 
the building properly. It was the ac- 
cepted practice at that time to place 


Unit Heaters of 

Various Types 

Have Been Used 

Effectively in Shops 

and Other Termin- 
al Buildings 


heating coils under all windows and 
adjacent to, or under, skylights. 

In the older types of engine houses, 
heating coils were placed in the engine 
pits. In this location, the heat from 
the coils will remove the ice and 
snow from the underside of locomo- 
tives. However, heating coils in en- 
gine pits constitute a hazard to men 
working in the pits and around the 
engines, while the water from melt- 
ing snow and ice, dripping on the 
coils in the pits, adds to the vapor and 
fog already in the house. 


Blast Heating 


Hot air, or blast, heating is a vast 
improvement over the pipe coil, or 
radiation system of heating, especially 
in engine houses. The blast heating 
system consists of banks of cast iron 
radiators or pipe coils; a motor- or 
steam-driven ventilating fan; and a 
duct system for carrying the heated 
air to the various parts of the build- 
ing to be heated. 

This equipment is usually housed 
in an annex to the building to be 
heated. The heating coils are placed 
adjacent to an outside opening pro- 
vided with louvres to keep out rain 
or snow; the outside air is drawn 
through the heated coils and forced 
through the duct system by the venti- 
lating fan. 

The duct system may be overhead 
or underground, and decreases in size 
from the heater room to the extremi- 
ties of the building. The underground 
duct system, usually constructed of 
concrete with laterals of sewer tiles, 
is rather costly but requires little, if 
any, maintenance. The overhead duct 
system is usually constructed of metal 
pipe and costs less than the under- 
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ground system, but the maintenance 
is high; often it is difficult to provide 
a suitable location for such ducts. An 
overhead duct system in an engine- 
house has a very short life on account 
of the corrosive gases present. 

Some installations in enginehouses 





are so constructed that the air is re- 
circulated. This reduces the amount 
of steam supplied to the heater coils 
very materially. It is not the best 
practice but produces very good re- 
sults. The heating of enginehouses 
with hot air is very desirable, as con- 
siderable moisture in the air is ab- 
sorbed by the circulating hot air. 


Unit Heaters 


The advent of unit heaters marked 
an advance in methods of heating, not 
only providing better distribution of 
heat, but also effecting a decided re- 
duction in the cost of heating. 

There are three main types of unit 
heaters—projection, propeller and 
blower. In the projection type, the 
motor shaft is set in a vertical posi- 
tion; the fan and heating elements 
are located directly below the motor, 
and the heated air is directed down- 
ward, covering a circular area. In the 
propeller type, the motor shaft is set 
in a horizontal position with fan and 
heating elements in a vertical posi- 
tion; the air is directed downward at 
an angle towards the floor where it is 
deflected in all directions. The blower 
type is a much larger heater, with the 
motor set in a horizontal position, 
driving a shaft to which rotating fans 
are attached, with the heating ele- 
ments in the fan housing. Various 
openings are provided in the fan 
housing where ducts can be attached. 
Such heaters can be located on the 
floor, or suspended from overhead. 

Each type of unit heater has its 
particular use. However, the usual 
type is the propeller unit heater. It 
is the accepted practice to suspend 
such heaters from the roof supports, 
from the columns, or somewhere near 
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the outside walls, depending upon the 
type of structure to be heated and the 
best location of the heaters for sup- 
plying heat where it is most needed. 

Most heaters are supplied with cop- 
per cores, which compose the heating 
element. There are heaters on the 
market which have cast iron cores, 
and others with steel pipe cores to 
which fins are attached. Heaters can 
be furnished for either high or low 
pressure steam. 

Unit heater installations require 
much less piping, fittings and valves 
than a comparable amount of cast 
iron or pipe coil radiators, based on 
the heat output of each facility. They 
occupy much less space, and in a sus- 
pended position require no floor space. 

It is preferable, in most instances, 
to provide heaters with low outlet 
temperatures and large capacities, the 
reason being that less velocity is re- 
quired to force the heated air to the 
breathing zone, and lower tempera- 
ture air will not rise as rapidly as 
that of higher temperature. 


Thermostatic Controls 


Unit heaters can be fitted with 
thermostatic controls, which provide 
means for effecting economies in 
steam consumption. However, it is 
the practice to provide push-button 
control for each heater. With such 
controls, only those units that are re- 
quired need be placed in operation. 
Unit heaters may be operated in the 
summer months for circulating air. 

Heaters with cast iron cores should 
be used in enginehouse installations 
because of the corrosive action on 
heaters with copper cores. They 
should be placed about 12 to 14 ft. 
above the floor line and a short dis- 
tance from the rear wall, between 
alternate stalls. The heated air is di- 
rected downward and towards the 
entrance doors. Some railroads place 
heaters in engine pits to expedite the 
removal of ice and snow from the 
underframes of locomotives. 

In other shop buildings, heaters 
should also be placed 12 to 14 ft. 
above the floor line. If possible, the 
locations should be such as to pro- 
vide a circular motion for all of the 
air in the building, and yet be directed 
primarily towards the windows and 
door openings. It is essential that 
proper pipe sizes be provided, and 
that steam traps be of ample size. 


Heat Losses 


A careful study of the heat losses 
in the buildings under consideration 
will usually disclose many opportuni- 
ties for eliminating, or reducing, a 
large proportion of these losses. In 
general, ordinary shop buildings pre- 
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sent little opportunity for thermal in- 
sulation, except the roof areas. 

All buildings can be made reason- 
ably tight by continuous putty and 
glazing repairs, caulking around doors 
and windows, and providing storm 
sash where practicable. Sash-oper- 
ating devices for steel sash windows 
should be inspected each season and 
repairs and adjustments made where 
found necessary. In some instances, 
windows may be removed and the 
openings thus formed be filled with 
glass blocks, thus eliminating main- 
tenance and reducing the heat loss to 
some extent. 

Careful study should be given to 
ventilation in certain buildings such 
as blacksmith shops and paint shops, 
where building codes require a defi- 
nite number of air changes per hour 
to carry off obnoxious gases. Heat 
losses are severe in such buildings, 
especially where spray painting is be- 
ing done. Close cooperation with the 
foreman in charge should be secured 
to see that exhaust fans are operated 
only as needed. 


Conclusions 


Heating installations of any mag- 
nitude should be developed from 
studies made by competent engineers. 
Heat losses in buildings, the amount 
and proper location of heating units, 
proper pipe sizes, expansion joints, 
are all matters of design. 

The main supply lines should be 
thoroughly insulated, and where ex- 
posed to the action of the weather, 
waterproof covering must be provid- 
ed to protect the insulation. Welded 


‘joints are preferable to screwed or 


flanged connections for pipe sizes of 
two-inch diameter and over. 

In the replacement of pipe coil radi- 
ation, careful consideration should be 
given to the use of unit heaters from 
the standpoints of low first cost and 
efficiency of operation. 


The primary purpose of a heating 
system is to maintain temperatures 
that will permit the men to work in 
comfort; failure in this causes loss of 
time and efficiency. 
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Discussion 


The discyssion of the report was 
devoted principally to the considera- 
tion of gas as a fuel for heating and 
to the advantages of unit heaters. L. 
E. Peyser (S. P.) stated that in the 
territory where he is located (Cali- 
fornia), gas is cheap and readily 
available and that, as a result, gas- 
burning unit heaters are used exten- 
sively for heating railroad stations 
and shop buildings. He said that it 
has been his experience that such 
heaters are more efficient than boiler 
installations and that their first cost 
is less. In answer to a question raised 
by F. H. Soothill (1. C.) Mr. Peyser 
stated that no trouble had been ex- 
perienced in the use of gas-burning 
unit heaters through the exhaustion 
of the oxygen in the atmosphere of 
heated structures. 

Referring to the statement in the 
report regarding the cost of unit heat- 
ers, A. Chinn (Alton) raised the 
question as to whether the savings 
effected by such heaters are sufficient 
to justify the removal of less efficient 
heating installations and their replace- 
ment with ynit heaters. The con- 
sensus was that the answer to this 
question would depend largely upon 
conditions at a particular location. 

Discussing the advantages of unit 
heaters, Mr. Peyser pointed out that 
his company uses two-directional heat- 
ers which permit the heat to be di- 
rected as desired to any particular 
location. As a result of his experi- 
ence with unjt heaters, W. A. Sweet 
(A. T. & S. F.) said that where such 
heaters are installed in engine houses 
they should be so placed as to blow 
warm air toward the windows. M. A. 
Higgins (C. & N. W.) described a 
case in which pipe coil heaters in- 
stalled near the roof of a shop failed 
to heat the building properly. The 
solution of this problem, he said, was 
to remove these heaters and replace 
them with an installation of unit heat- 
ers more suitably placed. 

T. D. McMahon (G. N.), explain- 
ing that his railroad is located in a 
region where climatic conditions are 
severe, stated that extensive use is 
being made of unit heaters. He said 
that the experience of his company 
has been that the copper tubes in such 
heaters rust out rapidly, but that this 
problem has been solved satisfactorily 
by the use of cast iron cores with 
aluminum fins. It was his opinion 
that the first cost and the maintenance 
charges for ynit heaters are consid- 
erably less than for installations in- 
volving boiler plants. 























November, 1940 


Railway Engineering «a Maintenance 


The Detection and Elimination 
of Termites in Railway Structures 


THE subject assigned to the com- 
mittee is an interesting one and one 
which becomes more important as 
evidences of the activities of the 
termites, or “white ants” as they are 
commonly called, are found over 
ever-increasing areas. 

Perhaps before we go into this 
subject further some _ reference 
should be made to the role which 
the termite plays in nature and the 
following is quoted from one of Dr. 
Herman Von Schrenk’s writings. 
“We are frequently asked by people 
why there should be such a pest. It 
is almost a truism that few things 
occur or act in our world which do 
not have some significance, or which 
do not play some part in the general 
economy of nature. Unfortunately, 
in many cases, we are unable to trace 
or understand what the particular 
significance may be. In the case of 
termites, however, we have a fairly 
good appreciation of the role which 
these insects have played for many 
millions of years. Briefly stated, 
they are one of the leading scav- 
engers of the world. Whenever any 
organic matter, particularly the 
trunks of trees, branches, leaves and 
other vegetable parts die, the ter- 
mites begin their activities and in 
very short order they more or less 
reduce the dead material to what 
may be called a soil condition. They 
do this not only with wood but with 
all sorts of other organic material. 
They work hand in hand with wood- 
destroying fungi, with the numerous 
bacteria and other scavenger insects, 
worms, etc. Picture to yourself 
what the surface of this earth would 
look like if all these scavenging 
agencies were eliminated for a brief 
time. I think you may be surprised 
at the thought that within an in- 
credibly short period, say 10 years, 
if not less, the surface of the earth 
would be so encumbered with dead 
matter that there would be no oppor- 
tunity for living organisms to find a 
foothold. By eating and converting 
dead wood, the termites therefore 
have played and are still playing a 
very particular role, making it possi- 
ble for succeeding generations of 
other living organisms to develop 
and prosper. 

“Assuredly, we have very little to 
criticise if they follow their age Jong 
instincts and destroy wood and other 
organic matter irrespective of where 
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they find it. It is just too bad for us 
that much of this dead wood is in 
houses, buildings and other struc- 
tures where their presence is unde- 
sirable, but we can hardly blame 
them for failing to recognize this. 
To those who are philosophically in- 
clined, I strongly recommend the 
reading of that delightful book 
which appeared a few years ago, by 
the great philosopher, Maeterlinck, 
entitled, “The Life of the White 
Ant.” He not only dwells extensively 
on the picture which I have just 
touched upon, but speculates as to 
the possible correlation which may 
be drawn between the amazing de- 
velopment of these remarkable in- 
sects and the human family.” 
Termites are more or less social 
workers with other ants and have a 
well organized community composed 
of workers, soldiers and reproducers 
(the “king” and “queen”). Only the 
latter two have reproductive powers 
but they have a long span of life, 
often as long as 15 or 20 years. At 
one stage of the life of the king and 
queen, they have sight and wings for 
a short time, which enables them to 
find a new location and start a new 
colony. The king and queen take 
care of the young until the family 
has increased enough to feed them, 
after which they remain in the nest 
and the queen gradually loses the 
power of locomotion and becomes 
practically an egg-laying machine. 
The number of eggs produced is 
enormous and most of the ants be- 
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come sightless grayish-yellow work- 
ers (which are erroneously called 
white ants), while others become sol- 
diers who protect the workers. 

Certain conditions are necessary 
for the existence of termites, namely 
dampness and darkness, and the fact 
that they do work under cover makes 
their detection all the more difficult 
and often allows them to dé consid- 
erable damage before being detected. 
As stated above, these insects avoid 
light and burrow from their nest to 
nearby buried wood, and it makes no 
difference to them whether this wood 
is a log in the forest or a vital por- 
tion of a building. As long as they 
can have access to the wood their 
activities continue and after a while 
the interior of the wood is practi- 
cally removed so that what appeared 
to be a sound piece of timber is a 
mere shell. This may create a very 
hazardous condition. 

Termites occur in practically every 
state in the United States, and out- 
side of the United States all over the 
world in tropical and temperate 
lands. A map has been prepared by 
the United States Department of 
Agriculture, which shows the wide- 
spread area of their distribution in 
the United States. 

Any kind of wooden structure may 
be affected, although buildings well 
constructed and maintained are much 
less liable to attack than those poorly 
built. Age makes no difference to 
the termites. They may be found in 
both old and new construction. 


Nature of Attack 


The nature of attack in the United 
States is generally through the 
ground, which means foundation 
walls, posts and parts that are in 
contact with the soil. This is the 
nature of attack of the common sub- 
terranean termite. On certain parts 
of the Pacific coast there is an aerial 
form of termite, which attacks build- 
ings from the air. 

Termite nests or colonies are rare- 
ly found because they are always 
hidden underground. The appear- 
ance of termites in a building does 
not mean that the so-called “nest” is 
in the house, or anywhere near the 
house. It may be a long way off. 
The workers are great travelers, 
building tunnels all through the 
ground in their search for food. 
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Many species of termites actually 
grow their own food. Upon a spe- 
cially prepared base, they cultivate 
various fungi, or mushrooms. 

The subterranean termites get into 
a building only from the soil. In 
other words, there must be some ap- 
proach from below the ground into 
the building. They cannot start 
their operations by coming into a 
building through doors or windows. 
If fire wood is brought into a cellar, 
even if it contains countless workers, 
they cannot start operations in the 
woodwork of the building itself. 
One of the most likely points of en- 
trance is through foundation walls, 
when, after a period of time, cracks 
form in the mortar, thereby forming 
ready points of entrance. This is 
particularly true where lime mortar 
has been used as the termites can 
dissolve lime mortar. The second 
point of attack is in and around win- 
dow casings, placed in depressed 
points like cellar windows, coal win- 
dows, cellar stairways, etc. Posts in 
the cellar used for walls of storage 
bins and door frames similarly situ- 
ated in the cellar are frequent points 
of attack. Water and other types of 
pipes, coming through concrete floors 
or walls frequently offer a point of 
entrance. In houses with no cellars, 
the method of entrance may consist 
in building shelter tubes vertically 
from the ground. 

In buildings with concrete walls, 
or of slab construction, points of 
entrance have been found through air 
pockets in improperly tamped con- 
crete, through shrinkage cracks, or 
between slabs separating sufficiently 
to form cracks. . 


Evidence of Presence 
and How to Detect 


The first and most positive indica- 
tion of the presence of termites in a 
building is the observation of 
swarms within the building. This 
always means that the workers are 
in the woodwork of the building. If 
there is no such observation, the 
next thing to do is to examine the 
woodwork on the lowest floor, pref- 
erably from the cellar. If the ceiling 
of the cellar consists of lath and 
plaster, a sufficiently large strip of 
the lath should be taken off and an 
examination made of the joists, studs 
and top of the wall. It is important 
to look for the shelter tubes or car- 
ton-like building material which will 
usually be in evidence in case the 
insects are at work. 

The dry-wood termites fly and at- 
tack timber in dwellings, dead trees, 
etc., and can exist in wood contain- 
ing less than 12 to 15 per cent of 
moisture. They do not follow the 
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grain of the wood continuously, but 
cut across and excavate through it 
longitudinal chambers of limited 
length connected by tunnels. Their 
pellets of partly digested excreted 
wood sometimes completely fill or 
block up the burrows and sometimes 
the pellets are expelled as dry drop- 
pings from the infested wood and 
serve as a warning of infestation. 
The subterranean termite, as men- 
tioned before, burrows through the 
earth and attacks wood indirectly 
from the earth, with which they must 
maintain contact to obtain the mois- 
ture so necessary to their life. They 
usually follow the grain in eating 
wood and honeycomb it. 

Termites appear to be sensitive to 
vibrations ; they are seldom found in 
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Sketch of Termite Shield Used Between 
Wood Post and Concrete Base 


railroad ties over which there is fre- 
quent heavy traffic, or in the wood 
work of mill or factory buildings in 
a vicinity where heavy machinery in 
motion would cause vibration. The 
possible reasons are that vibration 
would not only interfere with their 
method of communications, but also, 


-if heavy enough, would break off 


shelter tubes. If the whole or a part 
of a structure containing untreated 
wood shows signs of failure which 
cannot be attributed to natural 
causes such as depreciation, load, 
etc., it should be examined for ter- 
mites to determine if the failure was 
due to their presence. 

Termites carry on their destructive 
work hidden from sight, seldom re- 
vealing their presence. However, 
the swarming, usually in the spring 
and fall of the year, is certain evi- 
dence of their being in the vicinity. 
The presence of shelter tubes is an- 
other evidence of presence. Termite 
damage is often mistaken for rot as 
it is difficult to distinguish between 
the two. Actually, rotting follows 
termite attack because they carry on 
their bodies the fungus spores which 
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cause rot. Therefore, if one should 
discover rotten timber, this might 
indicate a previous termite attack. 
They may be also detected by the 
fecal pellets dropped from the work- 
ings of dry-wood termites. 

Solid wood struck by a hammer 
rings clear, while timber eaten out 
by termites will give a dull thud 
when struck. Weakened timber is 
also detected by a sharpened pick or 
bar. Clean cut holes in books, pa- 
pers, clothing, etc., are good indica- 
tions of the presence of termites. 


Nature and Extent of Damage 


The extent of damage is difficult 
to define. If let alone they will de- 
stroy practically all wood, particu- 
larly the spring wood of coniferous 
woods. 

It is estimated that termites do 
from $40,000,000 to $50,000,000 
worth of damage annually in this 
country to wood in buildings, to 
fences, to poles and books, clothing, 
leather goods, etc. This is a large 
item, and there is an idea that a very 
dangerous condition exists. This 
has been brought to public attention 
by both the technical and popular 
press greatly in recent years, and as 
in many other lines, has produced a 
genuine fear in places as to the use 
of wood in the building of houses 
and other structures. Little anxiety 
need be felt provided proper precau- 
tions are taken in the use of wood 
and methods of construction are fol- 
lowed which will prevent access of 
the insects into the building. In 
short, all termite damage to man- 
made structures may be laid primarily 
to improper construction. 


Methods of Elimination 


The problem of eliminating the 
dry-wood or non-subterranean type 
of termite is simpler than in the case 
of the subterranean type. Both gas 
and heat to 130 deg. and over are 
effective against them. 

The subterranean type is much 
more destructive. The workers and 
soldiers can be destroyed by remov- 
ing their access to a supply of mois- 
ture or water. No attention need be 
paid to those left in the building or 
structure. They will promptly dry 
up and die. 

Removal of the shelter tubes will 
accomplish the same results unless 
they have runways within the walls 
and can reach moisture from such 
sources as a leaking water pipe, con- 
densation, etc. 

In reconstruction 


work, care 


should be taken to correct the errors 
of original construction, the first step 
being to inspect all wood below the 
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line of the first floor. All structural 
members should be replaced if weak- 
ened by the insects—using pressure- 
treated woods. All wood removed 
should be burned. If foundation 
walls are cracked and porous, replace 
the top with good cement masonry 
and at the same time install metal 
termite shields. Where post and pier 
foundations are found, cap with ter- 
mite shields. 

Generally speaking, the solution 
lies in the closing of the point of en- 
trance, which necessitates careful 
study of each particular structure, 
floors, partitions, doors and win- 
dows, each requiring special atten- 
tion. Elimination of contact be- 
tween earth and wood, removal of 
all debris, roots, etc., proper venti- 
lation under floors and in basement- 
less spaces—and last but not least— 
proper drainage of wet or damp 
ground, will go a long way towards 
curbing the termite infestation. 
Where it is necessary to have wood 
in contact with earth, see that it is 
pressure treated. 


Termite-Proof Construction 
and Recommendations 


The sum and substance of any rec- 
ommendations for the construction 
of buildings to withstand termites is, 
of course, answered by a simple 
statement, “build to prevent the en- 
try of the insects.” The design 
should be such that the insects can- 
not possibly get at the wood work. 

A study of suggestions and rec- 
ommendations in various publica- 
tions and reports of the Government, 
the American Wood Preservers’ As- 
sociation, the National Lumber Man- 
ufacturers’ Association and other 
organizations and commercial con- 
cerns, to all of whom we are indebted 
for our information, shows a very 
marked similarity of instructions. 

The 1934 Proceedings of the 
American Wood Preservers’ Asso- 
ciation contains a discussion on ter- 
mites by Dr. Von Schrenk, who 
makes the following points in con- 
nection with the subject of design, 
which appear to be the basis of to- 
day’s practices. 

(1) Use only cement mortar in 
the construction of foundation walls. 

(2) Have the foundation walls 
sufficiently high above the ground so 
that wood-work of any sort will be 
removed from the surface of the 
ground. 

(3) Provide all foundation walls 
with approved copper or other long- 
lived metal shields. The strips of 
the shields should be soldered where 
the ends overlap. Furthermore, the 
overhang of these shields should be 
at least three inches beyond the wall 
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and the 45-deg. bend should be at 
least two inches wide. The shields 
should extend on both sides of the 
foundation wall, that is, inside and 
outside of the building. 

(4) Irrespective of whether shields 
are used, the top surface of the foun- 
dation wall should always consist of 
a coating of rich cement mortar care- 
fully trowelled. . 

(5) All openings for window cas- 
ings, cellar doors or other openings 
through foundation walls should be 
covered on all surfaces with rich ce- 
ment mortar so that there may be 
no chance for termites to get from 
the foundation into the wood casing. 

(6) Concrete slabs should provide 
a triangular depression where the 
slab joins the vertical wall or where 
adjacent slabs abut against each 
other. After the concrete has hard- 
ened, these joints should be filled 
with a fairly plastic coal tar pitch. 
Asphaltic compounds are of no use 
whatever. 

(7) When there is an unexcavated 
section under the house, wherever 
possible lay a thin concrete floor on 
the soil so as to prevent the entrance 
by means of vertical tubes to the 
overhead wood-work. Use pitch seals 
between slabs and at the walls. 

(8) In cellars, lay the concrete 
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Sketch of Metal Termite Shields Used 
Around Pipes Entering a Building and at 
the Top of Foundation Walls 


first, and put any boards or posts on 
top of the concrete. 

(9) Have all pipes of whatever 
sort provided with copper shields 
near the point of entrance into the 
building. 

(10) Where wood has to come in 
contact with the ground or where it 
is located very close to the ground 
as in porches, use only treated lum- 
ber, preferably treated according to 
the specification of the American 
Wood Preservers’ Association, with 
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coal tar creosote. Termites will not 
attack creosoted wood where the 
treatment has been efficiently con- 
ducted. 

(11) When possible, cover the 
outside of the foundation wall with 
a good quality of coal tar pitch. 


Use of Chemicals 


The use of chemicals to sterilize 
or poison the ground under buildings 
and around outside of foundations 
is a later development, using a cop- 
per sulphate solution, with four 
pounds of crystals to five gallons of 
water in the first case, and full 
strength Orthodichlorbenzene in the 
second case. In the case of the 
latter, the chemical should be applied 
in the bottom of a trench 30 in. deep 
and at least 12 in. wide around the 
foundation walls. The soil should 
be saturated at the rate of one gallon 
per ten linear feet, the soil then re- 
placed to within three inches of the 
surface and the treatment repeated. 
This treatment is not permanent, 
however. A petroleum-creosote so- 
lution may also be of benefit if it is 
not desired to use the chemical men- 
tioned above, which has a number of 
objectionable features in handling. 

The termite is not a new insect in 
the world but is probably one of the 
oldest forms of life on the globe. 
The damage caused by it is no doubt 
exaggerated. Remember that ter- 
mites must have their home in the 
ground, where they find an unfailing 
source of moisture. Destroy the 
ground contact and you destroy the 
termite. It cannot stand exposure. 
Termites are not brought into a 
building in either new or old lumber, 
nor is lumber used in buildings prop- 
erly constructed in danger of being 
damaged by termites. 


Committee—T. H. Strate, (chairman) 
div. engr., C. M. St. P. & P., Chicago: 
F. H. Masters, (vice-chairman) ch. engr., 
E. J. & E., Joliet, Ill.; E. L. Rankin, (vice- 
chairman) arch., G. C. & S. F., Galveston, 
Tex.; Maxfield Bear, est. C. & N. W., 
Chicago; H. I. Benjamin, chm. sys. ins. 
com., S. P., San Francisco, Cal.; C. W. 
Boyce, supvr. b. & b., I. C., Vicksburg, 
Miss.; H. B. Christianson, div. engr., C. 
M. St. P. & P., Savanna, IIl.; T. B. Col- 
lidge, asst. supvr. b. & b., N. Y. C., Syra- 
cuse, N. Y.; J. E. Heck, bridge insp., C. & 
O., Peru, Ind.; H. Heiszenbuttel, supvr. 
b. & b., C. & N. W., Norfolk, Neb.; N. D. 
Howard, managing editor, Railway Engi- 
neering and Maintenance, Chicago; W. 
W. Kerr, Jr., instman, C. & N. W., Chi- 
cago; P. L. Koehler, div. engr., C. & O., 
Ashland, Ky.; C. A. Landstrom, mast. 
carp., C. B. & Q., Burlington, Ia.; B. W. 
Logan, gen’l. for. b. & b.,, C. R. I. & P., 
Little Rock, Ark.; C. A. J. Richards, mast. 
carp., Penna., Chicago; F. H. Soothill, 
ch. est., I. C., Chicago; L. R. Thompson, 
supvr. b. & b., M. & St. L., Oskaloosa, 
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Ia.; K. J. Weir, water insp., C. M. St. P. 
& P., Chicago; B. M. Whitehouse, insp., 
C. & N. W., Chicago. 


Discussion 


The discussion centered largely 
around the treatment of the soil about 
foundations to keep termites out of 
buildings. Several took exception to 
the recommendation in the report 
relative to the use of Orthodichlor- 
benzene, W. J. Burton (M. P.) point- 
ing out that it is dangerous to use this 
compound full strength, with R. E. 
Meyers (International Creosoting & 
Construction Company) agreeing and 
pointing out that the poison gases 
given off from this material are liable 
to be injurious to health. W. P. 
Arnold (The Wood Preserving Cor- 
poration) questioned the value of 
copper sulphate as a termite deterrent 
and recommended as effective a heavy 
application of creosote-petroleum mix- 
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ture to the soil near the base of the 
foundation and again near the surface 
of the ground. L. E. Peyser (S. P.) 
spoke of the spraying or painting of 
foundation walls with a cut-back creo- 
sote to discourage termite infestation. 

Speaking again, Mr. Meyers cau- 
tioned that the termite menace is 
spreading throughout the country, 
damage having been observed in every 
state, and said that while he endorsed 
the recommendations of the commit- 
tee concerning keeping termites out of 
existing buildings, he felt that the only 
sure way to prevent the destruction of 
timber in buildings by termites is to 
use properly treated timber in original 
construction. 

Commenting upon several phases of 
the report, F. H. Soothill (1. C.) first 
cautioned against the use of creosoted 
timber in buildings where it might be 
objectionable to occupants or might 
contaminate products held in storage, 
citing a case where lack of considera- 
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tion in this regard had caused damage 
to about 40,000 Ib. of sugar. He then 
reminded those present that laws in 
several states govern the compounds 
that can be used to prevent destruction 
by termites, and said that in Louisiana 
the application of many compounds 
must be made by a licensed applicator. 
H. M. Church (C. & O.) said that, 
in the interest of protecting the lumber 
and timber in buildings against decay 
and attack by termites, his road has 
been using salt-treated timber exten- 
sively for about five years in building 
repairs and in new construction, espe- 
cially where the odor of creosote 
might be damaging. No one knew 
of any railroad employing the X-ray 
to locate termite infestation in build- 
ings, but it was suggested by R. R. 
Clegg (American Lumber & Treating 
Company) that the Detroit Edison 
Company, Chicago, had used this 
method at least to some extent in ex- 
amining the condition of poles. 


Mechanization of Bridge and Building Forces 


MECHANIZATION is a broad term 
used to describe the use of power- 
operated tools and equipment to per- 
form classes of work that formerly 
were done manually. In bridge and 
building work, such operations as 
the mixing of concrete and the driv- 
ing of rivets were mechanized many 
years ago, and it is quite possible 
that the use of power tools in bridge 
work antedated their introduction in 
the track department. During the 
last decade, however, the trend to- 
ward mechanization of bridge and 
building forces has been given a de- 
cided impetus by the development of 
small portable power tools, such as 
saws, drills, and wrenches, either 
pneumatic, electric or mechanical in 
operation, which are operated from 
power plants that can be moved 
about readily. 


Types of Equipment 


For the purposes of this report it 
may be desirable to review briefly 
the types of power tools and equip- 
ment that are now available for ap- 
plication to bridge and _ building 
work. Among the portable power 
tools of more recent introduction are 
timber saws of both the two-man 
chain type and the one-man safety 
type; wood augers and drilling tools 
for various purposes; nut runners 
and lag screw drivers; and impact 
wrenches. For the operation of 
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these tools one may take his choice 
in most cases of either pneumatic, 
electrical, or flexible-shaft drives, 
the power in the latter case being 
furnished by a gasoline engine. In 
fact, the increasing popularity of 
power tools for use in the field is due 
in no small part to the development 
of small portable power plants of 
various types. 

In addition to the tools named 
above, other power equipment that 
is in common use by bridge and 
building forces includes concrete 


mixers, jack hammers, concrete 
breakers, concrete vibrators, riveting 
hammers and holders-on, chipping 
hammers and scalers, rotary wire 
brushes, welding and cutting outfits, 
portable grinders, power pumps, 
sand blast outfits, paint spray guns, 
motor trucks, track motor cars, pile 
drivers, and cranes, hoists and der- 
ricks. Some of these tools have been 
in common use on the railroads for 
many years, while others are of more 
recent introduction. 

Thus, it is apparent that there are 
power tools and equipment available 
for performing practically all the 
more common classes of work that 
are encountered by bridge and build- 
ing forces. In recent years the use 
of power equipment has been greatly 
extended, not only because of the 
introduction of new types but be- 
cause the rising trend of wages and 
the need for stretching the mainte- 
nance dollar as far as possible have 
made even more imperative the ne- 
cessity for reducing the unit costs of 
performing all types of railway bridge 
and building work. 

Obviously, the primary objective 
in the use of power equipment is to 
reduce costs, but mechanization also 
has other important advantages over 
hand methods. For instance it is 
generally agreed that the quality of 
the work performed by mechanical 
means is better and more uniform 
than that done by hand. Moreover, 
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with the aid of mechanized equip- 
ment, renewal or repair projects can 
be completed in a fraction of the 
time that would otherwise be re- 
quired, thereby reducing the dura- 
tion of slow orders and resulting in 
less interference with traffic. Fur- 
thermore, there is reason to believe 
that the use of power equipment re- 
sults in a reduction in the number of 
personal injuries. 

The trend toward the more exten- 
sive use of power equipment has nat- 


The Committee 
Found That the 
Mechanization of 
Bridge and Build- 
ing Forces in Ac- 
cordance . With 
Sound Practices Of- 
fers Numerous Ad- 
vantages 


urally brought to the fore many 
questions relating to the efficient and 
economical use of such equipment. 
Tests conducted with various power 
tools have repeatedly demonstrated 
their economy as compared with hand 
methods. However, in order to real- 
ize the maximum return on the in- 
vestment in power tools it is neces- 
sary that, in their acquisition and 
use, consideration be given to the 
broad question as to how they are 
to be incorporated into the bridge 
and building department as a whole. 

In any study of this subject we 
are immediately confronted with 
such questions as the following: (1) 
To what extent are we justified in 
equipping individual gangs with 
mechanized equipment (2) In what 
degree should machines be held at 
central locations and assigned to in- 
dividual gangs as needed? (3) 
What changes in the organization of 
individual gangs and of bridge and 
building departments as a whole 
should be made to assure that ad- 
vantage will be taken of the maxi- 
mum possibilities offered by mech- 
anized equipment ? 

Obviously the answers to these 
and other questions attending the 
use of power tools will depend large- 
ly on conditions on the individual 
roads. It was for the purpose of 
finding out what the maintenance 
officers of various roads are think- 
ing and doing about the matter that 
the committee circulated a question- 
naire among 53 roads, of which 42 
submitted replies, although five of 
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these did not give detailed answers. 

Practically all of the roads that 
submitted detailed answers stated 
that the trend in recent years had 
been in the direction of greater me- 
chanization of their bridge and 
building forces. However, 25 of 
them still feel that their bridge and 
building forces are not adequately 
mechanized, although all of these 
companies expect that, as conditions 
warrant, the process of mechaniza- 
tion will be continued until their 





forces have been adequately 
equipped. Twelve roads said that 
their bridge and building forces had 
all the power tools and equipment 
that they need at the present time. 


Mechanization Not Complete 


Enlightening information regard- 
ing the direction that mechanization 
programs are taking was given in 
answers to a question asking the 
roads to name the types of equip- 
ment that have recently been in the 
greatest demand. These answers in- 
dicated that by far the greatest de- 
mand has been for small portable 
tools, such as saws, drills and augers, 
and nut runners, with the necessary 
power plants. However, they also 
indicated that heavy purchases have 
been made of a wide range of other 
items, including paint spray outfits, 
power pumps, demolition tools, con- 
crete mixers, welding and cutting 
outfits, sand blast and other cleaning 
equipment, motor trucks, steam pile 
hammers, and cranes, hoists and 
derricks of various types and sizes. 

In spite of the fact that the roads 
have recently acquired large num- 
bers of the types of equipment named 
in the foregoing, answers to another 
question indicated that there is still 
a heavy demand for equipment in the 
same categories. The answers to this 
latter question also listed as being 
in demand today a number of ma- 
chines that are not now in common 
use by bridge and building forces. 
One of these is a small truck crane 
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for handling materials; another is a 
self-contained gasoline-operated con- 
crete buster ; a third is a power-driven 
pipe-threading machine. 

Answers to the questionnaire indi- 
cate that there is wide variation in 
the extent to which the different rail- 
roads have mechanized their bridge 
and building forces and in their prac- 
tices regarding the assignment of 
power tools. As to the extent of me- 
chanization, there are on one hand 
railroads that are only now begin- 
ning to equip their forces with the 
newer types of power tools, while on 
the other hand there are roads that 
have completely equipped their 
forces with the most modern ma- 
chines. Between the two extremes 
there is a wide range of practices. 

In the method of assignment, at 
one extreme of practice are ‘those 
roads that centralize all power tools, 
assigning them to individual gangs 
only as needed, while at the other 
extreme are those companies that 
have found it advisable to furnish 
each gang with complete sets of cer- 
tain power tools, centralizing only 
the larger and more expensive ma- 
chines, such as cranes and pile driv- 
ers, or those used only infrequently. 

What is being done in the way of 
mechanization can best be illustrated 
by the use of specific examples show- 
ing how the more common types of 
gangs have been mechanized on rep- 
resentative roads. In this connection 
it should be noted that, because of 
fundamental differences in local con- 
ditions and in organizations as be- 
tween different railroads, the com- 
mittee feels that it would not be 
possible, or even advisable, to submit 
recommendations regarding the me- 
chanization of individual gangs. But 
it is felt that representative examples 
showing practices on progressive 
railroads will serve to indicate the 
extent to which such roads consider 
it profitable to mechanize their 
bridge and building forces. 


Types of Gangs 


The manner in which the bridge 
and building forces are organized 
varies widely on different roads but 
on the majority of the lines it may be 
said that there are five different types 
of bridge and building crews, name- 
ly: (1) Division bridge and building 
gangs, which make routine repairs to 
buildings, trestles, bridge decks, etc. ; 
(2) steel bridge repair and mainte- 
nance crews; (3) masonry repair 
gangs; (4) paint gangs; and (5) 
water service repair gangs. Of these, 
the steel, masonry and paint gangs 
may be organized on a system, re- 
gional or divisional basis, but in 
either case the problem of mechani- 
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zation is substantially the same. 
Water service repair crews are 


usually division gangs. Some rail- 
roads have “composite” or combina- 
tion gangs which perform the work 
of several or even all of the types of 
crews named above. 

An example of the manner in 
which division bridge and building 
gangs are being mechanized is 
afforded by the practice of a south- 
ern line. On this road, which, inci- 
dentally, is among those that feel 
that their forces are adequately me- 
chanized, the power tools and ma- 
chines that are furnished as standard 
equipment to typical division gangs 
consist generally of the following: 

Motor cars and trailers as neces- 
sary 

Air compressors 

Concrete mixers with water heat- 
ers 

Electric or pneumatic wrenches 

Electric or pneumatic wood boring 
machines 

Rotary grinders with wire brushes 
(pneumatic) 

Scaling tools (pneumatic) 

Riveting hammers (pneumatic) 

Rivet busters (pneumatic) 

Small portable paint spray outfits 

In addition to these machines, cen- 
trifugal water pumps, electric safety 
saws and motor-car paint spray out- 
fits, along with such units as cranes 
and pile drivers, are held at central 
locations and assigned to individual 
gangs as needed. Moreover, at each 
terminal it is customary for this road 
to furnish the supervisor of bridges 
and buildings a 114-ton auto truck. 

By reason of the nature of the 
work that they perform, steel bridge 
gangs lend themselves readily to 
mechanization. Moreover, the ma- 
jority of the roads have one or more 
system or regional gangs for carry- 
ing out maintenance and repair work 
on steel bridges and the specialized 
nature of these gangs is in itself an 
argument 
mechanization. Also, the power 
tools and equipment available for use 
by such gangs have not only been im- 
proved in efficiency and effective- 
ness, but additional units have been 
introduced in recent years. 

Representative of the highly- 
mechanized system steel bridge re- 
pair gangs of today are those on an 
eastern line. On this road each steel 
gang is regularly supplied with the 
following types of equipment: 

Motor cars 

Compressors (220 cu. ft.) 

Rivet busters 

Rivet guns (retainer fitted) 

Power wrenches 

Circular hand-held power saws 

Variable-size chipping guns (re- 
tainer fitted) 


for a high degree of. 
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Oxy-acetylene cutting equipment 


Variable speed air-motors for 
grinders, brushes, drills and reamers 

Wood borers and lag screw 
wrenches operated by reversible mo- 
tors 

Pneumatic bench grinders for 
dressing tools 

Air hoists 

Concrete busters 

Stone hammer drills 

Welding outfits 

2'%-ton auto trucks 

Hand-operated 14-ton, l-ton and 
2-ton derricks 


Equipment that is used infrequent- 
ly by the steel gangs on this road, 
such as locomotive bridge cranes and 
wrecking derricks, is assigned when 
needed. Occasionally the duties of 
the steel gangs include the complete 
painting of major steel structures in 
connection with repair programs. In 
such instances a paint crew is incor- 
porated in the gang and paint spray 
equipment is provided. 


Paint Gangs 


On the great majority of the 
roads, paint gangs are organized on 
a divisional basis, and it is apparent 
from the answers to the question- 
naire that the practice of equipping 
such gangs with paint spray outfits 
is almost universal. On a southern 
line, on which the practice seems to 
be representative of most companies, 
division paint gangs are regularly 
supplied with the following units: 

Air compressor 

Paint spray outfit (centralized and 
assigned as needed) 

Scaling tool 

Scaling hammer 

Chipping hammer 

Paint scraper 

Motor car 


In addition to equipment of this 
type, many roads are now equipping 
their paint gangs with sand blasting 
outfits. Other equipment not men- 
tioned above that is in use by one or 
more roads includes electric chipping 
hammers, motor-car paint spray out- 
fits, vapor spray cleaning machines 
and electric sanders. 

Owing to the fact that many 
masonry structures are reaching the 
age where deterioration is becoming 
a serious factor, many roads have 
found it necessary in recent years to 
augment their masonry repair activi- 
ties and numerous lines now have 
regular masonry repair gangs, most 
of which are organized on a divi- 
sional basis. A representative list 
of power equipment regularly fur- 
nished to such gangs is as follows: 

Motor car 

Air compressor 
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Pneumatic hammers of various 
types 

Concrete mixer 

Centrifugal water pump 


On the particular road that equips 
its masonry gangs in this manner, a 
shotcreting machine and a pneumatic 
sheet-pile driver are centralized and 
assigned as needed. Equipment not 
listed that is furnished to masonry 
gangs on other roads includes con- 
crete vibrators, grouting machines 
and drilling equipment. 

It is apparent from replies to the 
questionnaire that most railroads 
have not felt justified in providing a 
great deal of power equipment ex- 
clusively for the use of their water 
service repair forces, although a 
variety of such equipment is made 
available generally when the need 
for it arises. Equipment of both 
specific and general-purpose nature 
that is used by water service forces 
includes air compressors, drilling 
rigs, pumps, power pipe threading 
machines, pipe pushers for under- 
ground work, electric generators, 
metal power shears (in shops) and 
welding and cutting outfits. 


Special Gangs 


Most railroads find it advisable 
from time to time to organize special 
gangs for performing large-scale 
tasks, such as deck-renewal jobs on 
important bridges, that are not en- 
countered ordinarily in routine main- 
tenance work. Because such projects 
usually involve many repetitions of 
specific operations, such as_ the 
boring of holes for lag screws, they 
lend themselves particularly to 
mechanization. In fact it is not un- 
common for railroads to purchase 
power tools especially for use on 
large jobs with the thought that they 
will effect sufficient savings on the 
one project to pay for themselves. 
Afterwards, of course, such tools be- 
come available for use by the regular 
bridge and building forces. 

An example of the manner in 
which power tools can be used to ad- 
vantage on large jobs is given by the 
experience of a western road when 
renewing the deck of a long viaduct. 
This viaduct is situated on a double- 
track line and when renewing the 
deck it was necessary to operate 
single-track over it; hence it was de- 
sirable that the job be finished as 
quickly as possible. To this end, 
power equipment, including bolt 
tighteners, saws, wood borers and 
revolving cranes, was used exten- 
sively, with the result that the proj- 
ect was completed in one-quarter of 
the time that would have been re- 
quired using hand methods. The 


cost of this project was $28,000, and 
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it was estimated that a saving of $4,- 
000 was effected through the use of 
power tools. 

Another road was faced in 1939 
with the necessity of restoring six 
timber bridges that were destroyed 
during a forest fire. These structures 
had a total length of 1,266 ft. and a 
maximum height of 70 ft. The com- 
pany reports that, with the aid of 
power tools and equipment, the 
bridges were rebuilt as frame struc- 
tures at an estimated saving of $10,- 
000 as compared with the expendi- 
ture that would have been required 
if hand labor without mechanized 
equipment had been used. 

In recent years the electric weld- 
ing process has gained wide use in 
the repair and strengthening of steel 
bridges, and many roads now include 
among their bridge forces at least a 


Tests Conducted 
With Power Tools 
Have Demonstrated 
Repeatedly Their 
Economy as Com- 
pared With Hand 
Methods 


small welding organization, equipped 
with welding generators, power 
grinders, and, in most cases, oxy- 
acetylene welding and cutting equip- 
ment. On some roads the welders 
are attached to the regular steel 
gangs or they are housed in outfit 
cars of their own and move about as 
they are needed. However, at least 
one railroad has several large inde- 
pendent bridge welding organiza- 
tions that travel about in outfit cars 
known as welding trains. 

It should be mentioned that elec- 
tric generators have demonstrated 
their value as a means of supplying 
power for the operation of flood- 
lights during emergency night work. 
The fact that welding generators and 
those used for the operation of 
portable tools can be used for light- 
ing purposes adds to their versatility, 
However, it is not uncommon for 
railroads to acquire generators spe- 
cially for the operation of flood- 
lighting outfits. 

A development of recent years 
that should be given consideration in 
connection with the mechanization 
of bridge gangs is the trend toward 
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the practice of preframing bridge 
timbers before treatment. Obvious- 
ly on roads that have adopted this 
practice the amount of framing work 
required in the field is reduced, but 
on the other hand the concentration 
of this work at a central point pro- 
vides excellent opportunities for the 
use of power equipment under ideal 
conditions. Equipment that is being 
used at preframing plants includes 
cut-off and rip saws, hand saws, 
planers, and tie borers and dappers. 
Portable outfits that can be moved 
about the framing yard and plant 
have possibilities for use at such lo- 
cations. In this connection it is 
worth while to mention that all the 
advantages incident to the use of 
power tools in preframing timber for 
treatment apply also to the framing 
of timbers that are untreated. 





Still another important develop- 
ment is the increasing use of auto- 
mobile trucks by bridge and building 


forces. It has been demonstrated 
that the use of such trucks for trans- 
porting men, materials and equip- 
ment results in substantial savings. 
Here again there is wide variation in 
the practices on different roads. 
Some companies do not as yet have 
any trucks in service with their 
bridge and building forces, while on 
others they are being used to a 
limited extent, such as at terminals 
or by certain types of gangs. How- 
ever, a number of roads have become 
sufficiently convinced of the advan- 
tages of highway trucks to furnish 
them to practically all of their bridge 
and building gangs. 


Programming Necessary 


From various sources this commit- 
tee has obtained records of tests with 
power tools of various types, which 
indicate that the savings in labor as 
compared with hand methods range 
anywhere from 20 per cent to 75 per 
cent or more. These tests indicate 
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clearly that the labor-saving poten- 
tialities inherent in mechanization 
are great, but it is obvious that if the 
maximum possibilities are to be 
realized the equipment must be used 
intensively. The use of specialized 
gangs comprises one way of achiev- 
ing this result, but it may also be 
attained where combination gangs 
are used, by transferring machines 
from gang to gang as needed. In 
either case, however, it is desirable 
that all work be carried out in ac- 
cordance with definite programs, by 
means of which those who are re- 
sponsible for the assignment of work 
equipment can allot the machines in 
such a manner that they will be in 
use a maximum amount of time. 

It is to be expected that the wide- 
spread introduction of power equip- 
ment will be accompanied by at least 
some changes in the organization of 
bridge and building forces, but an 
investigation of this phase of the 
subject by a committee of the 
A. R. E. A. failed to reveal any defi- 
nite trend. Some roads reported that 
no changes in organization had oc- 
curred as a result of the use of power 
tools, while others stated that reduc- 
tions had been effected either in the 
number or size of the gangs. On 
still other roads a reduction in the 
number of laborers has been accom- 
panied by an increase in the number 
of mechanics. This investigation did 
develop the fact, however, that mod- 
ern equipment tends to raise the 
standard of workmanship and re- 
quires a better trained organization 
and closer supervision in program- 
ming the work. 

Practically all of the railroads an- 
swering the questionnaire stated that 
they had experienced no trouble in 
getting their men to use power tools ; 
rather the experience has been that 
the men prefer to work in gangs that 
are mechanized. In this connection 
it is reported that the use of power 
tools has a noticeable effect on the 
ability of men to perform work. 
Young and able men who are in the 
habit of using power tools are in- 
clined to become less adept with 
hand tools, whereas the less able men 
who would never become proficient 
in using hand tools can qualify with 
power equipment. 


Equipment Still Needed 


In the questionnaire the railroads 
were asked to indicate if there is any 
need in bridge and building work for 
types of power equipment that are 
not now available on the market. 
Several of the answers to this ques- 
tion mentioned the need for a suit- 
able portable power hoist for han- 
dling heavy bridge timbers. In this 
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connection, one road advises that it 
could use a light gasoline-operated 
derrick that could be easily set up 
and removed from the track by a 
few men, while another would prefer 
to have a portable hoist or crane 
suitable for off-track use. A third 
wants a portable winch or crane, 
fastened to the track or mounted on 
a motor car, which, in addition to 
handling caps and stringers, could 
also be used for laying culvert pipe. 
In this connection a member of the 
committee points out that it is de- 
sirable to have a small crane mounted 
on a push car for handling the lighter 
steel members in bridge erection, 
such as floor plates and ballast stops. 
The availability of a machine of this 
type would make it unnecessary to 
have work-train service except for 
the first day of erection. 

Another member of the committee 
feels that there is need for a machine 
capable of lifting the decks on steel 
bridges sufficiently to permit the 
flanges of the stringers and girders 
to be inspected, cleaned and painted. 
As he visualizes this machine, it 
would be self-propelled, presumably 
with flanged wheels, and would em- 
body power jacks for doing the lift- 
ing. This committee member is of 
the opinion that, because of the ex- 
tensive use of preframed treated 
bridge ties and other factors, it is 
becoming increasingly desirable that 
bridge decks be disturbed as little as 
possible, and that the use of such a 
machine as he has in mind would 
permit necessary work to be carried 
out on girders and stringers with a 
ininimum of disturbance to the deck. 

Other types of machines that could 
be used if they were available, ac- 
cording to the answers to the ques- 
tionnaire, include a device for pulling 
chord and drift bolts, an electrically- 
operated under-water cut-off saw; a 
reversible electric power wrench, not 
exceeding 40 Ib. in weight, capable 
of driving 34-in. by 8-in. lag screws ; 
and a power-operated device that 
would obviate the use of hand tools 
in finishing daps in timbers. It 
might be mentioned here that one 
road has successfully used for the 
latter purpose a pneumatic chipping 
hammer with a flat chisel-like blade. 

One railroad that uses electrically 
operated tools extensively is work- 
ing with manufacturers to develop a 
suitable electric nut runner for driv- 
ing lag screws in guard rails and ties, 
and believes that it will eventually 
obtain a satisfactory tool. This com- 
pany is also attempting to develop a 
satisfactory electrically-operated tool 
for driving nails up to the 60d size. 
In addition, it feels that there is a 
need for an electric saw for cutting 
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piles and heavy timbers that is 
lighter and less cumbersome than 
those now on the market. 

It is the conclusion of this com- 
mittee that the mechanization of 
bridge and building forces in accord- 
ance with sound practices not only 
increases their efficiency and results 
in substantial savings, but also tends 
to enhance the standard of work- 
manship, to promote safety and to 
shorten the time required to com- 
plete specific projects, thereby reduc- 
ing interference with train operation. 

Committee—M. H. Dick (chairman), 
eastern editor, Railway Engineering and 
Maintenance, New York; R. D. Ransom 
(vice-chairman), supvr. b. & b., C. & N. 
W., Madison, Wis.; A. M. Glander, ch. 
carp., C. M. St. P. & P., Mason City, Ia.; 
A. R. Harris, off. engr., C. & N. W., Chi- 


cago; J. E. Hogan, asst. engr., C. & O., 
Hinton, W. Va.; C. E. Horrom, mast. 
carp., Alton, Bloomington, Ill.; Carl 


Kohler, supvr. bridges, Erie, Cleveland, 
Ohio; W. J. Martindale, for. bridges, 
T. H. & B., Hamilton, Ont.; A. L. McCloy, 
supvr. b. & b., P. M., Saginaw, Mich.; 
E. C. Neville, b. & b. mast. C. N., Toronto, 
Ont.; G. A. Rodman, gen’l. supvr. b. & b., 
N. Y. N. H. & H., New Haven, Conn.; 
G. L. Sitton, ch. engr., m. w. & s., Sou., 
Charlotte, N.C.; E. R. Tattershall, supvr. 
structures, N.Y.C., New York; J. W. 
Wiggins, supt. b. & b., B. & A., Houlton, 
Me.; J. J. Wishart, supvr. b. & b., N. Y. 
N. H. & H., Boston, Mass.; J. A. Wishart, 
asst. supvr. b. & b., N. Y. N. H. & H., 


Hartford, Connecticut. 
Discussion 


G. S. Crites (B. & O.) criticized 
the use of machines without regularly 
assigned operators, declaring that in 
order to maintain machines such as 
pile drivers and cranes in good operat- 
ing condition and to derive the utmost 
efficiency and economy from them, it 
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is necessary to have regularly as- 
signed operators for each machine. 
J. J. Clutz (Penna.) declared that 
while it is very important to have 
assigned operators for cranes and pile 
drivers to insure better operation and 
more efficient use, he felt that there 
are numerous small machines which 
do not warrant the employment of 
full-time regularly-assigned operators. 
One plan which has been worked out 
very efficiently, he said, provides for 
a report to be prepared by the gang 
foreman or supervisor responsible for 
the recent use of a machine or piece 
of apparatus, when it is shipped to 
another gang, and for a second report 
to be made out by the foreman or 
supervisor who receives the machine. 
Both reports are forwarded to the 
officer in charge of maintenance, and 
in this manner, he said, a careful check 
is kept on the machines and good 
maintenance and efficiency of opera- 
tion are assured. 

E. C. Neville (C. N. R.) declared 
that it is the practice on his road to 
have several competent operators re- 
porting to the supervisor of work 
equipment, and in instances where 
competent men are not available on 
divisions where machines are to be 
assigned, operators are furnished by 
the supervisor of work equipment. K. 
L. Miner (N. Y. C.) reported exten- 
sive use of lineograph machines to 
paint safety limit lines on passenger 
platforms and to define parking zones 
in and about passenger and freight 
stations, declaring that a machine and 
one operator can paint 4,000 lin. ft. 
of striping in a day. Replying to a 
question regarding the use of trucks 
in bridge and building work, Mr. 
Crites described a pooling system em- 
ployed at the Baltimore terminal of 
his road where the trucks are used 
very efficiently under the direction of 
a truck dispatcher. 


Bridge and Building 
Supply Association Exhibit - 


TWENTY-FOUR manufacturers of 
equipment and materials used in the 
construction and maintenance of rail- 
way bridges, buildings and water 
service facilities, presented an ex- 
hibit of their products, under the 
auspices of the Bridge and Building 
Supply Men’s Association, in connec- 
tion with the forty-seventh annual 
convention of the. American Railway 
Bridge and Building Association, at 
the Hotel Stevens, Chicago, on Octo- 
ber 15-17. The officers of the Sup- 


ply association who arranged for and 
were responsible for the exhibit, 
which was held in the exhibition hall 
immediately adjacent to the conven- 
tion room were: President, Harry A. 
Wolfe, special representative, The 
Lehon Company, Chicago; vice- 


president, C. C. Rausch, representa- 
tive, Dearborn Chemical Company, 
Chicago; secretary, W. S. Carlisle, 
representative, National Lead Com- 
pany, Chicago; treasurer, H. M. 
Winandy, assistant manager railway 
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sales, Celotex Company, Chicago; 
and the following members of the 
executive committee—honorary di- 
rector, K. T. Bachelder, manager 
railway sales, Insulite Company, Chi- 
cago; G. W. Anderson, representa- 
tive, Patterson-Sargent Company, 
Chicago ; C. E. Ward, representative, 
U. S. Wind Engine & Pump Com- 
pany, Batavia, Ill.; A. J. Filkins, 
president, Paul Dickinson, Inc., Chi- 








| 
| Harry A. Wolfe 
President 


cago; F. A. McGonigle, manager 
railway sales, Mall Tool Company, 
Chicago; P. R. Austin, representa- 
tive, Johns-Manville Sales Corpora- 
tion, Chicago ; and Ross Clarke, sales 
representative, Massey Concrete 
Products Corporation, Chicago. 

In the election of officers for the 
ensuing year, Mr. Rausch was ad- 
vanced to president ; Mr. Carlisle was 
elected vice-president; R. Y. Bar- 
ham, district manager, Armco Rail- 
road Sales Company, Inc., Chicago, 
was elected secretary; and Mr. Mc- 
Gonigle was elected treasurer. The 
new directors elected were: E. C. 
Bleam, representative, Joseph Dixon 
Crucible Company, Chicago; and 
E, E. Thulin, E. E. Thulin Company, 
Chicago, to succeed Messrs. Ander- 
son and Clarke whose terms had ex- 
pired. ° 

A list of exhibiting companies, to- 
gether with the products on display, 
and the names of their representa- 
tives follows: 


List of Exhibitors 


Air Reduction Sales Company, New 
York—acetylene welding outfit; flame 
cleaning tip; electric welding unit—C. B. 
Armstrong, C. Daly, J. Kenefic, J. G. 
Magrath and E. F. Turner. 


American Lumber & Treating Company, 
Chicago—samples of Wolmanized timber 
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and illustrations of its use—Robert R. 
Clegg and R. B. Putman. 


Armco Railroad Sales Company, Mid- 
dletown, Ohio—samples of Armco pipe 
and illustrations of applications—C. H. 
Anderson, R. Y. Barham, E. T. Cross and 
E. Harbeck. 


Buda Company, Harvey, Ill—earth 
drill; Klinch-Klaw jack; track and car 
jacks—R. M. Blackburn, H. H. Cohenour, 
J. S. Dempsey, R. B. Fisher, F. Gormley, 
W. A. Hart, R. K. Mangan, S. W. San- 
ford. 


Celotex Corporation, Chicago—insula- 
tion; wallboard; cold storage insulation; 
interior finish—J. H. Bracken, W. S. 
Millener, W. G. Rogers and H. A. 
Winandy. 


Dearborn Chemical Company, Chicago 
—No-Ox-Id rust preventives; sealing 
compound for wood water tanks; alumi- 
num protective coating; pipe coating, 
wrappers for protection of underground 
pipe; chemical pumps: proportioner—Don 
Bishop, C. I. Loudenback, A. C. Moeller 
and C. C. Rausch. 


Paul Dickinson, Inc., Chicago—roof 
ventilators; smoke jacks; stove jacks; 
roof drains; exhaust heads—A. J. Filkins, 
E. M. Filkins and William Harrison. 


Joseph Dixon Crucible Company, Jersey 
City, N.J.—industrial paints—E. C. Bleam, 
R. E. Goodfriend and W. Skea. 


Duff-Norton Manufacturing Company, 
Pittsburgh, Pa—bridge jacks—C. N. 
Thulin and E. E. Thulin. 


Homelite Corporation, Port Chester, 
N.Y.—portable pumps; generators and 
blowers—R. J. Edbrooke, R. C. McDonald 
and Nelson Thompson. 


Johns-Manville Sales Corporation, New 
York—samples of transite pipe; corru- 
gated transite roofing and siding; asbestos 
roofing and siding shingles; transite con- 
duit; asphalt tile flooring; asphalt 
shingles; built-up roofing; prepared roof- 
ing; pipe insulation; asbestos wainscoting 
and wall board; mechanical packing; 
asphalt plank—P. R. Austin, R. J. Offutt, 
T. O’Leary, Jr.. H. R. Poulson, W. W. 
Prosser, F. C. Vandervort and L. T. 
Youhn. 


Lehon Company, Chica go—asphalt 
shingles; asbestos shingles; prepared and 
built-up roofing; aluminum paint; water- 
proofing materials—John Eipper, Tom 
Lehon, T. L. Kennedy, FE. A. Leonard, 
R. J. Mulroney, John W. Shoop and Harry 
Wolfe. 


Mall Tool Company, Chicago—gas- 
driven and electric-driven machines for 
vibrating concrete and surfacing concrete, 
with attachments for grinding, pumping 
water, drilling, boring, driving lag screws, 
wire scratch brushing and sanding; pneu- 
matic chain saws and cross-cut saws; 
electric saws; drills; grinders; and chain 
saws—Robert Burgwald, A. W. Mall, F. 
A. McGonigle, M. Rehnquist, M. S. Riley 
and James Stewart. 


Massey Concrete Products Corporation, 
Chicago—literature on concrete pipe, 
piling, concrete cribbing and crossing 
slabs—Ross Clarke, David A. Hultgren 
and W. L. McDaniel. 
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Master Builders Company, Cleveland, 
Ohio—samples of floor wearing surfaces; 
rust joint iron; non-shrink aggregate for 
concrete bonds; reground portland cement 
paint for concrete surfaces; liquid quick- 
setting compound; puzzolanic water-re- 
ducing agent for mass concrete; mem- 
braneous curing compound; masterplate 
floors—L. W. Johnson, D. H. Lee and 
B. R. Wood. 


National Lead Company, New York— 
red lead; white lead; linseed oil; colors 





W. S. Carlisle 
Secretary 





in oil; lead mixing oil; literature on red 
lead paints and the use of white lead— 
Ralph Baker, W. S. Carlisle and Hugh M. 
Millen. 


Oxweld Railroad Service Company, 
Chicago—flame cleaning apparatus; sol- 
dering and brazing outfit; complete weld- 
ing and cutting outfit—Lem Adams, F. J. 
Duffie, F. Finsthwait, E. B. Hall, Jr., S. B. 
Hopkins, G. B. Moynahan and D. H. 
Pittman. 


Patterson-Sargent Company, Chicago— 
bridge paints; and literature on bridge 
paint—Geo. W. Anderson, Ben Bowman 
and W. H. McBride. 


Pocket List of Railroad Officials, New 
York—B. J. Wilson. 


Railway Engineering and Maintenance, 
Chicago—copies of publication—G. F. 
Boyd, M. H. Dick, S. W. Hickey, N. D. 
Howard, E. T. Howson, C. W. Merriken, 
H. A. Morrison, and J. S. Vreeland. 


Ruberoid Company, Chicago—Geo. R. 
McVay. 

Timber Engineering Company, Wash- 
ington, D.C.—timber connectors; termite 
shields ; and literature on connectors and 
timber design—J. B. Jordan and L. P. 
Keith. 


U. S. Wind Engine & Pump Company, 
Batavia, Ill—frost casing for riser pipes; 
tank stuffing box; float valves—C. E. 
Ward. 


Warren Tool Corporation, Warren, 
Ohio—flex-toe claw bar—W. H. Bon, F. 
H. Lehman and Oscar Youngquist. 








Purchasing Track Shovels 


Should track shovels be bought to railroad specifica- 
tions or selected by brand name? Why? Do the test re- 
quirements of specifications insure satisfactory shovels? 
If not, what forms the best basis for selection? 


By Brand Name 


By P. O. Ferris 


Chief Engineer, Delaware & Hudson, 
Albany, N. Y. 


Experience with both specification 
shovels and those purchased by brand 
name has convinced me that these 
tools should be purchased by brand 
name from reliable manufacturers. 
My reason for making this statement 
is that it is thus possible to secure a 
more satisfactory product at less cost. 
We discontinued specification shovels 
for this reason. It is obvious that the 
manufacturer can assume no respon- 
sibility for failures and short service 
life of shovels which he makes ac- 
cording to specifications prepared by 
the purchaser. On the other hand, to 
preserve the reputation of his product, 
the manufacturer will usually replace 
failed shovels bearing his trade mark 
and make proper restitution where 
they have failed to give proper service. 


Purchase on Brand 


By G. R.,WeEstcottT 
Engineer, Missouri Pacific, 
St. Louis, Mo. 


Assistant 


It is a common practice to purchase 
materials on specifications and a wide 
variety of materials are purchased in 
this way; under some conditions this 
method is of decided advantage. 
Where the article to be purchased is 
complicated in design or the require- 
ments for it are not well known, 
specifications serve better than any 
other means to give the manufacturer 


a full and correct understanding of 
the requirements that must be met. 
On the other hand, where the design 
is simple or the deyice is well known, 
the advantages of buying on specifica- 
tions are less marked. 

Successful use of this method of 
making purchases presupposes three 
conditions, namely, the fitness of the 
thing purchased must be capable of 
determination by laboratory tests; 
the specifications must include the re- 
quirements and procedure for these 
tests; and prior to or simultaneously 
with the delivery of the material there 
must be an adequate inspection, in- 
cluding the required tests. Failure to 
include or meet any one of these con- 
ditions means the complete failure of 
the method. 

Track shovels do not constitute a 
new device, and manufacturers are 
fully informed of the requirements 
that they must fulfill. From this view- 
point, therefore, there is no need for 
specifications. But of greater impor- 
tance, there are no simple laboratory 
tests that have come into general use 
for determining with certainty the 
service that may be expected from a 
shovel that has passed the test suc- 
cessfully. 

It is true that hardness tests will 
determine reasonably well what re- 
sistance to abrasive wear may be ex- 





Send your answers to any of 
the questions to the What's 
the Answer Editor. He will 
welcome also any questions 
you wish to have discussed. 





To Be Answered 
in January 


1. Should maintenance of way 
employees be examined on safety 
rules? Why? If so, who should take 
the examination? At what intervals? 

2. What are the relative advantages 
and disadvantages of concrete and 
vitrified brick for paving turntable 
pits? 

3. On a branch line laid with light 
rail, is there any advantage in using 
rail of heavier section for the turn- 
outs? Why? 

4. What are the relative advantages 
and disadvantages of inside guard 
rails and outside guard timbers on 
open-deck bridges? ‘How should they 
be placed? 

5. To what extent is it feasible to 
use motor trucks for handling snow? 
In what ways? 

6. What is the difference between 
a volute and a turbine pump? For 
what service is each best adapted? 

7. How can one determine how 
frequently stone ballast should be 
cleaned? What benefits ensue? 

8. When wrecking buildings, what 
methods should be followed to insure 
maximum salvage? 





pected, and stressing tests will give 
some idea of the strength of the metal 
and its ability to withstand shock. In 
actual service, however, the use of a 
shovel for shoveling is often only in- 
cidental, for it may be used to dis- 
lodge cementing ballast from the 
sides and ends of the ties, for tamp- 
ing light ballast and, too often, to nip 
ties. These uses result in a constant 
flexing of the blade, and failure often 
follows from these forms of abuse. 
At least one manufacturer has used a 
flexometer to demonstrate the resist- 
ance of his product to failure from 
flexing. A description of this appar- 
atus and of the nature of the test 
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might be included in the specifications, 
but considerable expense would be in- 
volved in providing the equipment and 
making the test. 

A reputable manufacturer selling a 
shovel under his own brand name is 
jealous of its reputation and, since he 
knows that the reputation of the brand 
and of the products to which it is 
applied depends on satisfactory serv- 
ice, he is far more likely to put quality 
into his product than the manufac- 
turer whose aim is largely to pass an 
inspection based on specifications, and 
in doing so to cut the cost of manu- 
facture below that of his competitor 
whose objective is the same. 

There are certain advantages in 
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having only one brand of shovels on 
a railway, principally in the matter 
of replacing broken handles, but this 
is not of great importance. To insure 
competition in purchasing, it is gen- 
erally advisable to select several well- 
known brands, each of which has been 
proved to be satisfactory by actual 
service, arid set these up as acceptable. 
This narrows the competition some- 
what, but assures a satisfactory prod- 
uct at a price as low as manufacturing 
costs will permit. It should not be 
ignored in this connection that the 
manufacturer must maintain quality 
to keep his brand on the accepted list 
and must also make his price reason- 
able to retain the business. 


Replacing Wire Rope 


How does one determine when a wire rope needs to 


be replaced? 
failure? 


Change End for End 


By W. C. HarMan 


Supervisor Bridges and Buildings, Southern 
Pacific, San Francisco, Cal. 


Wire rope should be replaced when- 
ever the wires in the strands are worn 
a sufficient amount to impair its lifting 
or holding capacity. I consider that 
this point has been reached when the 
wires of the strand are worn 30 to 
40 per cent. At any rate, at this time 
the rope must be watched closely, as 
it is then that the wires begin to crack 
and a close inspection will disclose that 
many of the wires are breaking, a 
condition not conducive to safety. 

It must be kept in mind that all of 
the wires of the strand are subject to 
the same wear at the same point in the 
line where the twist brings them to 
the surface of the rope. However, that 
section of the line working over the 
boom sheave gets the most severe 
wear. For this reason, this part of 
the rope should get the closest inspec- 
tion. The other end of the line on the 
drum must not be overlooked, for it 
too will need attention. The boom line 
especially, should be run off the drum 
so that the inspection can cover this 
end as well. If it is not given proper 
care, it will become set and corrosion 
will be likely to attack the inner wires, 
weakening them to an unknown ex- 
tent, thus setting the stage for a 
serious accident. 

It is a common practice, and an 
essential one, to change the lines end 
for end at relatively short intervals so 
that both ends will receive the same 
amount of wear. Ropes that have 


What are the most common causes of 


been kinked should also be watched 
closely, since a line that is once kinked 
is no longer reliable. The same com- 
ment applies to a rope that has been 
“snaked,” as this indicates that it has 
been overloaded and badly stretched, 
and should be regarded with suspicion. 
Some of the more common causes 
of failure in wire ropes are lack of 
lubrication, working sheaves that are 
too small in diameter, overloading the 
lines, kinking, grooves of improper 
width, and wear. Directions are given 
by all wire rope makers regarding the 
lubrication of the line. This means, 
of course, that the hemp core of the 
rope should be kept saturated with 
light oil, which in turn will lubricate 
the wires on the interior of the rope 
and also prevent corrosion. 
Undersized sheaves will bend the 
wires too sharply and eventually cause 
them to break; grooves that are too 
narrow cause concentrated instead of 
uniform wear, while grooves that are 
too wide allow the rope to flatten out, 
an equally serious form of abuse. 
Overloading a rope weakens it, for 
which reason operators should know 
the capacity of their lines and be care- 


. ful to avoid overloading them. Kink- 


ing accounts for many failures that 
are attributed to other causes. When 
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a line is allowed to become kinked, 
the structure of the metal in the wire 
is disarranged in such manner and to 
such an extent that it will no longer 
serve the same purpose that it did 
before the damage occurred, no mat- 
ter how nearly perfect it may appear 
to be. It is important that wire ropes 
be given frequent and close inspection, 
for in railway service, under the best 
of conditions, they are abused. 


Many Signs of Failure 


By L. G. Byrp 


Supervisor of Bridges and Buildings, Mis- 
souri Pacific, Poplar Bluff, Mo. 


There are many signs of approach- 
ing failure in wire rope which, alone 
or in combination, act as a warning, 
especially if proper care has not been 
exercised to keep the rope in good 
condition. Rope that has not been 
properly lubricated will show wet, 
muddy-appearing streaks when under 
load. This form of failure starts with 
the inner wires and the muddy streaks 
indicate that corrosion is occurring to 
such an extent that the rope should be 
replaced. 

Where sheaves of a diameter too 
small for the rope have been used. 
excessive bending stresses occur and 
they will be indicated by cracked 
wires. If the groove is too narrow, 
the rope will be pinched and excessive 
wear will occur on the outer strands. 
If the groove of the sheave is too wide 
for the diameter of the rope, the rope 
will flatten through lack of side sup- 
port, and some of the strands will be 
overstressed, especially if a load is 
picked up with a side swing. When 
applying a new rope, it should be 
straightened by unrolling it from the 
coil; it should not be uncoiled, for 
this will be certain to cause it to kink. 

Many failures have occurred be- 
cause the foreman or operator has 
been misled into believing that the 
rope was in good condition by the 
appearance of the outer surface. 
Where there are local reductions in 
diameter ; a loosening of the twisted 
coils; spotted muddy streaks when 
under load; or a pitting, through cor- 
rosion, of the outer strands, generally 
by reason of inadequate lubrication. 
these are indications of approaching 
failure and the rope should be re- 
placed. Safety demands that there 
be no temporizing with a rope that is 
beginning to show such defects or 
excessive wear. 

All wire ropes should be lubricated 
thoroughly with a penetrating type of 
lubricating oil. If a rope is applied 
on a structure, and its use is required 
for only short periods between rela- 
tively long intervals, after the pene- 
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trating lubricant has been applied, it 
should be followed shortly with a lib- 
eral application of a sealing compound 
or cable dressing to protect the outer 
strands and to prevent the penetra- 
tion of moisture to the inner strands. 
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The overloading of rope in any serv- 
ice should not be permitted, and a 
rope that has been lying idle for a long 
time should be tested carefully for 
strength before it is returned to serv- 
ice for handling loads. 


Adzing Ties on Curves 


IVhen laying rail, is it good practice to adz ties on 
curves to obtain more cant for the inside rail than ts 
afforded by the cant of the tie plates? The outside rail? 


Why? How much? 


Keep in One Plane 


By A. N. REECE 
Chief Engineer, Kansas City Southern, 
Kansas City, Mo. 


When laying rail, where canted tie 
plates are used, it is not good practice 
to adz ties on curves to obtain addi- 
tional cant for either the inside or the 
outside rail. When laying either new 
or released rail ties should be adzed 
level to permit the tie plates to rest 
evenly on the ties; the only exception 
to this should be where either no tie 
plates are used or the tie plates are 
not of uniform thickness and do not 
provide a proper rail bearing. In the 
event that the tie plates are not of 
uniform thickness, adzing may be 
permitted to afford the running sur- 
face of the rail a more even coverage 
by the wheel tread. 

With the present machine adzing 
of the ties at the treating plants be- 
fore treatment, and the use of me- 
chanical adzers to smooth the ties for 
a uniform bearing for the tie plates 
when laying rail, any adzing to adjust 
ties to afford more cant to the rail will 
do a great deal of damage to the ties 
and will also be likely to produce a 
non-uniform surface for the bearing 
on the ties. It is my conclusion, there- 
fore, that only in cases of extreme 
emergency should any further adzing 
be done to produce a greater cant in 
the rail than is afforded by the tie 
plates in use. 


Is Not Desirable 
By H. F. Firre.p 


Engineer Maintenance of Way, Boston & 
Maine, Boston, Mass. 


It is not our practice to adz ties 
when laying rail, to obtain more cant 
for either the inside or outside rail, 
than is given by the tie plate. My 
belief is that the tie plates are of the 
size and have the cant specified by the 
railway, and the cant that is needed 


to suit the traffic conditions should be 
specified, so far as possible. Any 
adzing that changes the cant of the 
plate will be more or less a hit-and- 
miss proposition, especially if done by 
hand. If done with a power adzer it 
would be necessary to make frequent 
changes in the position of the cutting 
head, since the cant required on an 
easement curve will not be the same 
as that required at the point of full 
curvature or on tangent. This tipping 
of the tie plate will not afford a uni- 
form bearing of the wheel tread on 
the running surface of the rail, which 
I believe is desirable. 


Hold to Standard 


By W. H. Sparks 
General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


This question touches upon a prac- 
tice that is more prevalent than most 
of us realize, and one that should not 
be permitted. Few will deny that 
some cant is needed to provide proper 
contact between the wheel tread and 
the running surface of the rail. Ex- 


_ actly how much is a matter of debate, 


as is witnessed by the fact that the 
variations in cant on different roads 
range from 1 in 20 to 1 in 44. The 
important point is that whatever cant 
is specified should be maintained and 
local officers should not be allowed to 
violate the standard. 

Obviously, the lateral forces acting 
on rail are greater on curves than on 
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tangents, for which reason, in the past, 
rail on curves has shown a greater 
tendency to tip than on tangents. In 
not a few instances the trouble has 
been acute. The practice of adzing 
to cant the rail on curves goes back to 
the days before tie plates were in use. 
The early tie plates were so inadequate 
in area that the rail continued to tip 
and the practice of adzing to produce 
cant was continued. Even the first of 
the canted tie plates allowed the rail 
to tip. Today, however, our tie plates 
are of ample area and, if correctly 
designed, will resist the action of the 
lateral forces. There is no reason, 
therefore, why adzing to produce 
more cant on curves should be allowed 
and there are many reasons why it 
should not be allowed. 


Does Not Favor 


By GeEorGE STAFFORD 


Section Foreman, Canadian National, 
Redland, Alta. 


Observation of the behavior of rail 
in the track since the adoption of 
the canted tie plate, shows a material 
reduction in the amount of batter, 
flow and wear caused by overstress in- 
duced by insufficient bearing area be- 
tween the wheel and the running sur- 
face of the rail. From the standpoint 
of maintenance, the practice referred 
to in the question is objectionable. No 
tie, whether it is treated or untreated, 
that is adzed after it is installed in the 
track will have the same service life 
that it would have had if it had not 
been adzed, and each successive adzing 
shortens its life still further. 

Prebored ties will also suffer in- 
jury from the suggested practice, for 
if the spikes are driven at right angles 
to the rail base, as they should be, they 
will take a path at variance to the 
direction of the boring. Furthermore, 
after a few years the question of tie 
renewals will be involved. When re- 
newals become necessary, unless the 
old-fashioned method of adzing by 
hand is revived, which is wasteful in 
both labor and material, to obtain the 
desired cant, a certain number of ties 
will have to be ordered every year, 
of specified cant in the adzing and 
with special boring, and handled sep- 


‘arately for the curves. 


Obviously, it will be far better to 
specify plates having the desired cant. 
If a standard is established, it should 
be followed; otherwise maintenance 
practices will become chaotic. In this 
connection, it should be borne in mind 
that excessive cant carries the same 
penalty as no cant, and that this 
penalty may be far more severe. Both 
rails should be given the same cant, 
and if the tie plates are designed with 
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sufficient area, there is no reason why 
the rail on curves needs more cant 
than that on tangent. In other words, 
where the cant of the rail on curves 
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appears to need adjustment, the 
trouble is more likely to be that the 


tie plates are of insufficient area than 
that the cant is wrong. 


Faster Delivery of Water 


What steps are necessary to provide faster delivery of 


water to large locomotive tenders? 


Must Increase Flow 


By Water ENGINEER 


Faster delivery of water to loco- 
motive tenders means increased flow 
of water through the water column 
and through the water main which 
serves it. If the delivery pipe re- 
mains unchanged, it will be necessary 
to increase the velocity of flow to 
obtain an increased volume of flow. 
This, in turn, demands an increased 
head in the tank. To get a high rate 
of delivery to locomotive tenders, it 
is desirable to avoid increasing the 
velocity of the water, if this is prac- 
ticable. This can be done by increas- 
ing the size of the water column, and 
of the delivery main. It is also desir- 
able to locate the storage tank close 
to the water column where practicable, 
to cut down friction losses. As a last 
resort, it may be desirable or even 
necessary to increase the head of 
delivery to secure increased flow. 


Head Most Important 


By R. C. BARDWELL 
Superintendent Water Supply, Chesapeake 
& Ohio, Richmond, Va. 


When made from a roadside tank, 
the delivery of water to locomotive 
tenders can be increased as desired 
by increasing the opening in the out- 
let valve. Delivery through water 
columns depends in largest measure 
on the head available, and this in turn 
depends on the height of the water in 
the storage tank and the friction in 
the delivery mains ; this‘again depends 
on the size, length and condition of 
this pipe line. This actual size of 
the water column is often credited 
with being the controlling factor, but 
the modern telescopic-spout water 
column does not have much more in- 
fluence on the rate and quantity of 
delivery than a properly designed fire 
hose has on the fire stream from a 
line of fire hose. 

Formerly, when the time required 
to take water was not considered im- 
portant, many facilities were installed 
with mains of small size; in other 


cases incrustation has decreased the 
available pipe opening. As an example, 
the delivery of 4,000 gal. a min. 
through each 100 ft. of pipe will re- 
quire a head of 40 ft. for 8-in. pipe; 
of 15 ft. for 10-in. pipe; of 5.5 ft. 


for 12-in. pipe; of 2.5 ft. for 14-in. 
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pipe; and of 1.3 ft. for 16-in. pipe. 
Therefore, it will be desirable to have 
the storage tank as close as practicable 
to the point of delivery. This will tend 
to increase the volume of flow in the 
pipe, but it may also be necessary to 
increase the size of the pipe to avoid 
dissipating the head by friction 
losses. 

The delivery of the water into the 
tender is through a flexible connection, 
usually a sheet-iron telescopic spout, 
which is open at both ends and cannot 
be anchored. The rapid delivery of 
a large volume of water through this 
spout creates a certain hazard in the 
handling of it. It is generally con- 
sidered that the maximum safe de- 
livery is between 3,500 and 4,000 gal. 
per min., although this rate has been 
exceeded successfully in some cases. 


Lumber for Scaffolds 


What species of lumber ate best suited for staging and 


scaffold? Why? 


Avoid Inferior Material 


By V. ENGMAN 
Chief Carpenter, Chicago, Milwaukee, St. 
Paul & Pacific, Savanna, III. 


Staging and scaffolds must be de- 
signed and constructed in such man- 
ner that they will support safely the 
workmen who are required to use 
them, together with the tools and ma- 
terials they require for the work they 
are doing. Accordingly, no attempt 
should be made to economize through 
the use of inferior lumber. Because 
these structures are temporary in 
character, there is too often a ten- 
dency to overlook their importance 
and to fail to exercise the care that 
should be given to their erection, for- 
getting that faulty construction, com- 
bined with inferior material, invites 
accidents. 

From the standpoint of economy, 
the same kind of lumber that is to be 
used in the job should be used for 
the scaffold and staging. Douglas fir 
and southern pine, the species most 
commonly used for construction and 
maintenance, are equally well suited 
for scaffold and staging. Both species 
have sufficient strength for this pur- 
pose; they possess good nail-holding 
power; and are not too heavy for 
ready handling. In general, out of 
stock run or job lot, enough pieces 
can be selected, that are straight 
grained and free from weakening 
knots or other defects, to construct 
the needed staging or scaffold. The 
use of doubleheaded nails lessens the 


chances for the lumber to split, and 
through their use the lumber can be 
salvaged with little loss. 


Prefers Red Cypress 


By L. G. Byrp 
Supervisor Bridges and Buildings, Mis- 
souri Pacific, Poplar Bluff, Mo. 


Since safety is paramount in all 
classes of work, the inspection of 
lumber for staging and scaffolds be- 
comes of the highest importance, to 
insure straight-grained material of 
the right dimensions to support the 
load that will be imposed upon them. 
Those not actively engaged in the 
work are sometimes surprised to learn 
that a large percentage of the work 
performed at bridges and around 
buildings requires scaffolding. 

I know of no better lumber for use 
in staging and scaffolding than south- 
ern red cypress, with straight grain 
and free of knots. Boards of this 
wood have equal or greater strength 
than any other species of equal weight. 

It is our practice to use scaffold 
boards 3 in. by 12 in. by 16 to 18 
ft. long, of dry red cypress clear of 
knots and with grain as straight as 
can be secured. This material will 
carry safely any reasonable center 
load over a span of 12 to 14 ft. It is 
light to handle and will last a long 
time for swinging scaffolds. For 
swinging scaffolds for timber trestles 
we also use second-hand 3-in. pipe 
needle beams about 22 ft. long, thus 
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allowing us to place the scaffold plank 
on both sides of each of two adjacent 
bents. These pipe beams are swung 
to the required height by means of 
l-in. manilla rope which is passed 
through an eye-bolt 4 in. from each 
end of the pipe and then fastened to 
sound timber overhead, with the 
wraps and knots necessary to prevent 
slipping. The scaffold boards have 
a drop bolt or pin to hold the boards 
in place by preventing longitudinal 
movement. Scaffolds of the type 
described are used on all classes of 
bridge work. 

Where it becomes necessary to erect 
scaffolds for the purpose of construct- 
ing or repairing buildings, water tanks 
or other structures, it is important that 
the upright pieces or posts be placed 
ona solid foundation. In the southern 
states, the material most generally 
used for bracing is yellow pine, and 
it performs quite satisfactorily. One 
should be careful, however, not to 
allow cross-grained or knotty material 
to be used for this purpose. 

Crossbars or bearers which carry 
the platform upon which the men must 
work should be straight grained, free 
of knots, of the required width and 
thickness, and should be attached to 
the uprights by means of bolts. De- 
pendence should not be placed in nails 
for fastening crossbars, because vibra- 
tion or shock may break the nails or 
pull them from the uprights. Where 
scaffolds are assembled by means of 
nails there is always danger that they 
may fail. 

Southern pine is most commonly 
used for crossbars and posts in the 
section of the country with which I 
am most familiar, and is quite satis- 
factory for this purpose. However, 
as before, the material for the plat- 
form or boards that the men must be 
moving over constantly with material 
and tools, should be of clear straight- 
grained red cypress. This timber is 
light and the boards can be shifted 
from place to place easily and quickly 
when this hecomes necessary. 


Should be Light 


By Supervisor OF BRIDGES AND BUILDINGS 


Material for staging and scaffolding 
must fulfill several requirements: it 
must be reasonably light, so that it 
can be handled easily and readily ; it 
must be free from defects, such as 
knots, bad grain, splits, decay, etc.. 
that might impair its strength or 
otherwise make it unsafe for this use : 
it must also be of sufficient size to in 
sure the needed strength. 

Oak and similar woods are barred 
by the requirement of lightness. White 
pine meets all requirements, but costs 
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too much to be used in temporary 
structures. In the East I have found 
hemlock to be an excellent substitute 
for white pine, while in the South 
and West, my experience has been 
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confined to yellow pine and Douglas 
fir and both have been satisfactory. 
I have also heard of spruce being used 
in this service with success, but have 
never seen it so used. 


Making the Tie Inspection 


To what extent should the supervisor and division 
engineer participate in the annual tie inspection? Why? 


They Should Know 


By C. D. Turtey 
Chief Tie Inspector, Illinois Central, 
Chicago 


It is the duty of the division engi- 
neer to keep his superior officers ad- 
vised of the general tie conditions on 
his division and of the probable re- 
quirements for the following year. It 
is not possible for him to do this 
properly unless he is himself ac- 
quainted with the facts that he must 
pass on. Tie inspection should be 
made in the fall after tie renewals for 
the year have been completed, ordi- 
narily late in October or early in 
November. The information secured 
in this inspection provides the basis 
for definite recommendations to the 
management as to the tie requirements 
for the following year. 

The section foreman who is most 
intimately familiar with the general 
condition of his track and with the 
demands that are being made on it, 
should make the original inspection 
and recommendations for tie renewals, 
recording these data by miles. The 
track supervisor, who is likewise fa- 
miliar with the track on his district, 
should discuss the proposed renewals 
with the foreman and should make a 
joint check with him of a part of his 
section. 

Next, the division engineer, who is 
responsible for tie conditions on the 
entire division, should explain in ad- 
vance to the supervisor the plan and 
policy to be followed. He should also 
check a portion of each district with 
the supervisor to make sure that the 
instructions are understood and are 
being followed, and that the super- 
visor’s recommendations will insure 
a safe and reasonably uniform tie 
condition throughout the district. 

With few exceptions, the tie allot- 





ment authorized by the management 
will be based on the recommendations 
of the division engineer and the super- 
visor, and these in turn are based on 
the tie inspection. If a safe and uni- 
form tie condition is to be maintained 
throughout the system, the supervisor 
and the division engineer must par- 
ticipate in the annual tie inspection to 
the fullest extent reasonably possible. 


Big Chance for Waste 


By W. H. Sparks 


Gereral Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


Ties and the labor connected with 
their renewal constitute the largest 
single item of expense in track and 
roadway maintenance. For this reason, 
especially at a time when it is im- 
portant that all items of expense be 
watched, it becomes of more impor- 
tance that this, the largest one, be 
given close attention, particularly 
since one cannot find as many oppor- 
tunities for waste anywhere else in 
maintenance. 

The section foreman is the key man 
in the annual tie inspection. He goes 
over his track daily, he knows the 
requirements of his track and is 
most familiar with his tie condition. 
He should, therefore, initiate the in- 
spection. Like every one else, how- 
ever, it sometimes happens that he 
allows this very familiarity to color 
his views with respect to his needs. 
This makes it desirable that his in- 
spection be supervised rather closely, 
and this is the duty of the supervisor, 
who normally has a somewhat wider 
outlook than the foreman and who 
must co-ordinate the recommendations 
from all of his foremen. In some 
cases, the supervisor can accompany 
the foreman on the inspection. If this 
is not possible or convenient, he should 
select at least two miles on each sec- 
tion on his district upon which to 
check the foreman’s recommendations. 

The division engineer is definitely 
in the picture, for he is responsible for 
the tie condition and the tie costs for 
the whole division. It is not necessary 
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that he give the same detailed atten- 
tion to the inspection as the foreman 
and supervisor, but he should be thor- 
oughly familiar with his tie condi- 
tions and should, therefore, make a 
personal check of certain miles on 
each supervisor’s district. On the 
Chesapeake & Ohio this check is made 
by the assistant engineer maintenance 
of way, the engineer of track, the 
general inspector of track and the 
division engineer jointly, in the pres- 
ence of the supervisor and the section 
foreman. In addition, this trip en- 
ables these officers to inform them- 
selves on many details with which 
they might not otherwise be able to 
have personal contact. 


Must Know Details 


By ENGINEER MAINTENANCE OF Way 


I consider this a question of pri- 
mary importance, for it touches an 
item of large expense which requires 
constant attention on the part of all 
of the officers involved to insure that 
this expense will be kept under con- 
trol. It is obvious that to keep an 
expenditure under control, those 
whose duties it is to do so must be 
familiar with the details of what con- 
stitutes the expenditure and equally 
familiar with the operations that are 
causing it currently. 

I am not in favor of alien tie in- 
spectors. The section foreman, being 
responsible for his track conditions 
and intimately familiar with his ties, 
sliould be the man to make the original 
inspection. I am not in favor of al- 
lowing the supervisor to accompany 
him, unless he is newly appointed and 
is as yet wholly unfamiliar with his 
track. Even in the tie inspection, the 
foreman should stand on his own feet. 
and not lean on his supervisor. I be- 
lieve in giving a man full responsi- 
bility and then expecting him to 
assume it. Restricting his actions 
restricts his ability to assume respon- 
sibility. Obviously, however, the 
foreman needs some supervision, and 
this is supplied by requiring the super- 
visor to check his estimate of the ties 
he will require. He cari do this by 
checking, say, two miles on each sec- 
tion, and I would have the foreman 
accompany him while this check is 
being made. 

Just as the foreman and supervisor 
are responsible for their respective 
territories, the division engineer is 
responsible for the whole division and 
should be familiar with the conditions 
on it. Obviously, he cannot spend the 
time necessary to check every mile, 
especially as some divisions today are 
very large. He should, however, se- 
lect, or pick at random, enough miles 
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on each supervisor’s district to give a 
typical view of the recommendations, 
and make a detailed check of the tie 
estimates for the individual miles. 
Only in this way can he have a real 
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appreciation of the tie requirements 
for his territory or understand the 
degree of economy with which tie re- 
newals are being made on the several 
districts and sections. 


Ratio of Risers to Treads 


What relation should be maintained between the risers 
and the treads of a stairway? Why? When should a 


ramp be substituted for a stairway? 


Is Not Fixed 


By Frank H. Sooruity 
Chief Estimator, Building Department, 
Illinois Central, Chicago 


The proper relation between the 
dimensions of stair treads and risers 
is shown graphically by the accom- 
panying diagram. If, in the right- 
angle triangle ABC, AB equals 24 
in., and BC equals 11 in., the dia- 
gram will give the standard dimen- 
sions of risers for any width of tread. 


C 





A 
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Diagram for Determining Height of Riser 
and Slope of Ascent for Various Widths 
of Tread 


To determine the height of the riser 
to correspond to a given width of 
tread, set off on AB the width of the 
tread, BD. From D, erect the per- 
pendicular DE, intercepting the hy- 
potenuse at E. Then DE is the 
height of the riser for this width of 
tread. Now join B and E, and angle 
DBE is the angle of inclination, indi- 
cating the slope of ascent. Similarly, 
the height of the risers FG and HK 
for treads having widths equal to BF 
and BH and the slopes BG and BK 
for the corresponding ascents can be 
determined. 

Similarly, these ratios can be ob- 
tained from the accompanying table, 
which gives approximately the same 
results as the diagram. It is seldom, 
however, that the ratios of treads to 
risers are entirely a matter of choice 
because the horizontal and vertical 





spaces allotted to stairs usually de- 
termine the ratio for a particular 
building. Where both the vertical and 
horizontal distances of a staircase are 


Ratio of Height of Risers to Width of Tread 
Width of tread Height of riser 


in inches in inches 

5 a 
6 844 
7 8 

8 7% 
9 7 
10 6% 
11 6 
12 5% 
13 5 
14 4% 
15 4 
16 3% 
17 3 
18 2% 


fixed, it is obviously possible only to 
approach the theoretical ideal. 

There are two main factors that 
tend to influence the substitution of 
ramps for stairs: (1) Where a long 
run and a short rise are encountered, 
which will produce an inclined sur- 
face with a gradient of 10 per cent or 
less for interior use and not exceeding 
3 per cent for exterior use; and (2) 
where a large volume of pedestrian 
traffic must be handled rapidly. In- 
cidentally, for the second condition the 
ramp will be far safer than a stairway. 


Many Rules 


By GENERAL INSPECTOR OF BUILDINGS 


Peculiarly, while there are many 
rules for proportioning risers to 
treads, a composite diagram embody- 
ing those in most common use will 
show that they fall within a surpris- 
ingly narrow range. However, some 
of those that are not used so widely 
may fall well without the band oc- 
cupied by the more common ones. 
When I first started in railway serv- 
ice, we had an architect who invariably 
used a fixed ratio of 6 to 10 for his 
risers and treads. For ordinary stairs 
this is not particularly objectionable, 
but as the treads increase in width 
the height of the risers increases also, 
instead of being reduced, making the 
ascent tiresome; the rule is unwork- 
able, for stairways that must be steep. 

Other rules include one making the 
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width of the tread plus twice the 
height of the riser equal 25. This 
makes a comfortable stair that is easy 
to ascend or descend. Obviously, how- 
ever, with this rule, as with all others, 
where the horizontal distance is re- 
stricted, and the stairs must be made 
steeper than desirable, these propor- 
tions must be varied or discarded, as 
the case may be, to make the stairs fit 
the space allotted to them. 

The common width of tread, or run 
as it is generally known, is about 10 
in. This was the reason that the ratio 
of 6 to 10 was satisfactory in the 
majority of buildings. The run may 
be less where the horizontal space is 
limited and more for interior stair- 
ways in public buildings or for outside 
stairways or short flights of steps. As 
a matter of fact, for this run the rise 
may vary from 6 to 71% in., the latter 
being used more commonly. How- 
ever, not a few designers determine 
the rise by the rule that the sum of 
the rise and run shall equal 17% in. 
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It will be noted that this rule is similar 
to the one that the run plus twice the 
rise shall equal 25 in. The slopes 
obtained from the use of these two 
rules are identical only when the 
width of tread is 10 in. 

Still another rule is that the prod- 
uct of the riser multiplied by the run 
shall equal 70 in., while another makes 
this product 75. Strangely enough, 
this difference makes a rather wide 
difference in the relation between the 
risers and treads, but the difference 
remains nearly constant for all prac- 
tical runs, while with the other rules, 
this relation varies for all differences 
in the width of the treads. 

Ramps should be used for all slopes 
that are too flat to make steps prac- 
ticable ; for passages between different 
elevations that must carry a large 
traffic expeditiously ; for other slopes 
that are 20 deg. or less with the hori- 
zontal, except on outside walks that 
may be covered with sleet or ice from 
melting snow. 


Detachable Snow Brooms 


What is the most satisfactory type 
Are detachable handles practicable? 


Are Not Practicable 


By I. H. Scoram 
Engineer Maintenance of Way, Erie, 
Jersey City, N. J. 


We have recently prepared speci- 
fications for a design of broom that 
serves both as a snow and a switch 
broom. The brooms purchased under 
this specification have given excellent 
satisfaction and, since they may be of 
interest to other maintenance men, I 
am quoting them in full: 

Material.— Snow and switch 
brooms shall be made of the best qual- 
ity of palm fibre, and shall be cut 
carefully to uniform length. 

Handles.—Handles_ shall be of 
warehouse size of either the straight- 
taper or parallel pattern, 42 in. long, 
and not more than 1-3/16 in. in 
diameter at the bottom for the 
straight-taper type, and not more than 
1% in. in diameter at the bottom for 
the parallel type. They shall be of 
straight-grained maple, beech or ash, 
of mill run quality or better. When 
a chisel point is specified, the over-all 
length shall be 53 in. 

Construction.—The body of the 
broom shall be fastened securely in a 
metal case, with an additional metal 
band fastened securely around the 
broom fibres below the metal case; it 
shall be not less than 15 in. long, or 
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more than 16 in. from the shoulder 
to the tip; and it shall be 12 to 13 in. 
wide at the sweeping width. 

Sewing.—The best quality of well- 
waxed Italian flax, with two strings 
in each sewing, shall be used, and the 
broom shall be sewed four times, 
equally spaced, below the metal. 

Weight.—The minimum shipping 
weight when dry shall be not less than 
32 lb. per dozen. 

The palm fibre broom is used uni- 
versally, is available for either clean- 
ing switches or general sweeping of 


‘snow, and has the longest life, with 


a cost comparable to other types. Corn 
brooms wear out too quickly and are 
too expensive for snow service. Rattan 
brooms absorb moisture, freeze and 
the splints curl up; these brooms have 
a very short life. 

Detachable handles are not prac- 
ticable, and brooms of this design are 
too expensive for use in fighting snow. 
At some places the chisel point is 
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advantageous for cleaning out flange- 
ways at crossings and turnouts, and 
is specified. This device makes it un- 
necessary for a man to carry two tools 
to an outlying location. 


Does Not Favor Them 


By District ENGINEER 


I fail to understand why anyone 
would want a snow broom with a 
detachable handle. I presume that 
the basis of the suggestion is that 
snow brooms wear out rapidly in 
service and that because of this high 
casualty rate many perfectly good 
handles go to waste; this is correct. 
This attitude brings to mind the sup- 
erintendent who returned from a 
meeting in which the theme of econ- 
omy was stressed, and in this en- 
thusiasm wrote to every agent on the 
division that if he would save only one 
match a day, so many boxes of 
matches would be saved in a vear and, 
for the system as a whole, the result 
would be truly astonishing if every 
one co-operated fully. When the next 
monthly requisitions were received, it 
was discovered that every station 
agent had ordered matches; not one 
of them had known previously that 
the company disbursed matches. 

In the same way, if the idea is to 
save money by using detachable 
brooms and salvaging the handles, it 
is a mistaken one, for this type of 
broom is too expensive. In any event, 
the man who is engaged in fighting 
snow is generally too busy to give 
much thought to the salvaging of ma- 
terials. When a broom of any design 
becomes too worn for further service, 
it is cast aside for one that is usable. 
Furthermore, from the viewpoint of 
use, this type is not practicable, for 
what the trackman wants is a solid 
dependable tool, not one that may 
come apart, as such brooms have been 
known to do, when he is busiest. 

As to the kind of broom, none are 
entirely satisfactory, for in snow 
service two qualities are demanded 
that are difficult to build into brooms 
—stiffness without brittleness, and a 
certain amount of pliability. Corn 
brooms will not stand up under snow 
service; they do not wear so much 
as they fray. Wire brooms are too 
inflexible, and when the individual 
wires bend the broom cannot be used. 
The rattan broom is superior to either 
of these two, but has the disadvan- 
tage that the rattan strands break and 
curl up, destroying the usefulness of 
the broom. Brooms made of palm fi- 
bre, while not completely satisfactory, 
are the best we have used, but they 
must be well and tightly sewed to 
prevent fraying, as in the corn broom. 
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Replaceable-Tip 


Screw Drivers 

STANLEY Tools, Division of the 
Stanley Works, New Britain, Conn., 
has perfected a new type of screw 
driver named the Tool Holder. This 
screw driver is similar in construction 
to standard type screw drivers except 
at the blade end. This end consists 
of a chuck forged on to the blade for 


——— 


The Tool Holder Bits May Be Easily 
Replaced When They Become Worn 


receiving bits. The Tool Holder is 
equipped with five steel bits, the 
shanks of which fit into the chuck of 
the Tool Holder. The bits come in 
two sizes for Phillips type screws and 
three sizes for slotted-head screws 
and can be easily removed and inter- 
changed. It is said that this type of 
screw driver is economical because 
when the tip becomes worn, all that 
is needed is to order a new bit. 


Insulated Cranes 


THE Cullen-Friestedt Company, Chi- 
cago, has provided a protective device 
for its Burro cranes, which permits 
them to be used under overhead cate- 
nary systems in electrified territory. 
The protection consists of a welded 
pipe frame mounted on insulators, 





which, in turn, are mounted on lateral 
steel supports welded to the lower 
edge of the crane boom. In addition, 
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the crane boom is bent downward near 
the cab to facilitate operation with a 
low boom under the charged wires or 
other overhead obstructions. The in- 
sulated pipe frame protects the boom 
and cables and permits the crane oper- 
ator to work without fear of touching 
charged wires of the catenary system. 


Flexrock Improves 
Floor Resurfacer 


RUGGEDWEAR Resurfacer, a floor 
covering and patching material manu- 
factured by the Flexrock Company, 
Philadelphia, Pa., has been improved 
by the addition of chrysotile, a fibrous 
rock, which replaces the asbestos fiber 
that was formerly used in this prod- 
uct. It is said that chrysotile fibres 
are resistant to all ordinary acids, are 
twice as strong as asbestos fibres, are 
waterproof, and that they will not rot 
or disintegrate in any way. For these 
reasons it is claimed that the improved 
Ruggedwear Resurfacer makes a 
tougher floor surface than heretofore 
and that the feather edges that are 
formed when patching concrete are 
also much tougher. 


New-Type Form Liner 


THE Celotex Corporation, Chicago, 
has developed a new absorptive form 
liner board which is said to make con- 
crete surfaces harder, denser, smooth- 


One of the Bur- 
ro Cranes Equip- 
ped With An 
Insulated Guard 
For Work in 
Electrified Track 
Territory 


er and more resistant to abrasion. The 
form liner consists of a cane fibre 
board 4 in. thick which has been spe- 
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cially treated and ironed on one side to 
provide a smooth concrete surface. It 
comes in 4-ft. widths and lengths of 
6, 8, 10 and 12 ft. 

The absorptive form liner is said 
to improve the surface of the concrete 
by absorbing the air bubbles from the 
surface, preventing pitting and sand 
streaks, and by absorbing the excess 
water from the concrete near the sur- 
face, which reduces the water-cement 
ratio, producing a surface of superior 
smoothness, hardness and durability. 





New Books 


Proceedings, Wood 
Preservers’ Association 


PROCEEDINGS of the American Wood- 
Preservers’ Association for 1940. 506 
pages, 6 in. by 9 in. Illustrated. Bound in 
cloth. Published by the Association, 1427 
Eye Street, N.W., Washington, D.C. 


Price $6. 

This volume contains thirty-five 
papers and committee reports, to- 
gether with the discussions that fol- 
lowed, which were presented at the 
thirty-sixth annual convention of the 
association at St. Louis, Mo., in Janu- 
ary. These reports and papers cover 
a wide range of subjects relating to the 
treatment of wood to make it resistant 
to decay and attack by insects or to 
render it fireproof. 

Among the papers of special inter- 
est to maintenance men were those on 
What We Can Expect from Treated 
Ties, by G. W. Harris, chief engineer, 
Atchison, Topeka & Santa Fe; Pre- 
framing Treated Timber for Use in 
Bridges, by G. H. Trout, bridge engi- 
neer, Union Pacific; Stacking, Sea- 
soning and Treatment of Gum Lum- 
ber for Railroads, by G. R. Smiley, 
chief engineer, Louisville & Nash- 
ville; Still More Diversified Uses of 
Treated Wood by the Railroads, by 
Elmer T. Howson, vice-president, 
Simmons-Boardman Publishing Cor- 
poration, and editor, Railway Engi- 
neering and Maintenance; Zinc 
Chloride—Petroleum Treatment for 
Ties, by E. R. Boller, chemist, 
Grasselli Chemicals department, E. I. 
DuPont de Nemours & Company ; and 
An International Termite Exposure 
Test—Eleventh Progress Report, by 
Geo. M. Hunt, Forest Products Lab- 
oratory and T. E. Snyder, bureau of 
entomology and plant quarantine, 
United States Department of Agricul- 
ture. Other papers and reports con- 
tain much valuable information with 
respect to preservative treatments and 
uses of treated woods in related fields. 
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Labor Asks Dismissal 
Pay for Abandonments 


The so-called Washington agreement 
which provides for dismissal compensa- 
tion for railroad employees displaced by 
mergers or consolidations should be ex- 
tended to cover displacements covered by 
abandonments, according to a proposal 
sponsored by the Railway Labor Execu- 
tives Association and submitted to J. J. 
Pelley, president of the A. A. R., in a let- 
ter by James A. Phillips, chairman of the 
R.L.E.A., asking for a conference. 


University Abandons 
Railway Engineering Department 
The University of Illinois has abolished 
its Railway Engineering Department, ef- 
fective with the present college year, and 
is distributing among other departments 
the more than 25 courses heretofore of- 
fered in railway engineering. This brings 
to a close a department organized in 1906, 
at which time it is said to have been the 
first distinctly railway engineering de- 
partment in a university. In the 33 years 
in which this department has functioned, 
287 men have been graduated. 


L C. C. Establishes 
Bureau of Water Carriers 


The Interstate Commerce Commission 
has established a Bureau of Water Car- 
riers for the administration of the water- 
carrier regulatory provisions of the 
Transportation Act of 1940. The bureau, 
however, according to Secretary W. P. 
Bartel, “will not be comparable with the 
Bureau of Motor Carriers in the range 
and volume of its activities —The ground 
to be covered under Part III is less exten- 
sive than under Part II, the number of 
carriers to be regulated is far smaller, 
and the carriers are also better organized 
and more accustomed to regulation.” 


52.685 Freight Cars Placed 
In Service in Nine Months 


Class I railroads put in service 52,685 
new freight cars in the first nine months 
of 1940, as compared with 14,704 new 
freight cars in the same period last year. 
On October 1, Class I railroads had 16,892 
new freight cars on order, compared to 
25,053 on order on October 1, 1939. The 
new cars on order on October 1 included 
9,423 box, 7,364 coal, eight stock and 97 
flat cars. On October 1, Class I railroads 
also had 215 new locomotives on order, 
of which 130 were steam and 85 electric 
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and Diesel-electric, as compared with 108 
on order on October 1 last year, of which 
68 were steam and 40 were electric and 
Diesel-electric. 


Bill Introduced For Changes 
In Railroad Adjustment Boards 


A bill sponsored by the American Short 
Line Railroad Association has been in- 
troduced in the Senate by Senator Smith, 
of South Carolina, which would establish 
important changes in the National Rail- 
road Adjustment Board provisions of the 
Railway Labor Act. Some of the impor- 
tant features of the bill, which is designed 
“solely and simply to provide for ordinary 
fair play.” are: the creation of a new 
board of 30 members, of which 10 are to 
be selected by the railroads and 10 by 
the employee organizations and 10 are to 
be appointed by the President; the board 
would be required to conduct its pro- 
ceedings so as to accord procedural due 
process ; the awards are to be required to 
state findings of fact upon which they are 
based, and provision is made for judicial 
review of the awards of the Board. 


September Employment 4.49 
Per Cent Above Last Year 


Railroad employment increased from 
1,059,364 to 1,066,612 during the one-month 
period from mid-August until mid-Sep- 
tember, while the September total was 
4.49 per cent above that for September, 
1939, according to the Interstate Com- 
merce Commission’s compilation, based 
September em- 
ployment was slightly above that of Au- 
gust in all groups, except those embracing 
executives, officials and staff assistants 
(down 0.12 per cent), and professional 
clerical and legal (down 0.03: per cent). 
Meanwhile all other groups showed in- 
creases above September, 1939, the largest 
rise being in the maintenance of equip- 
ment and stores group, which was up 7.37 
per cent. Next in turn came maintenance 
of way and structures, up 5.99 per cent. 


Government Operation 
Not Necessary This Time 

A recurrence of the clogged condition 
of transportation facilities that existed in 
1918 will not occur during the execution 
of the nation’s present defense program, 
according to C. H. Buford, vice-president 
of the Operations and Maintenance de- 
partment of the Association of American 
Railroads in a speech at Spokane, Wash., 
on September 20. The difficulties in 


1918, “were not due to a lack of transpor- 
tation facilities, but were the result of a 
failure of government agencies and busi- 
ness generally to use the railroad equip- 
ment and plant for transportation pur- 
poses. Taking sufficient freight cars to 
fill five tracks extending from New York 
to San Francisco and loading them with 
commodities that could not be unloaded, 
thereby tieing up more than 400 million 
dollars worth of equipment, was more 
than the plant could stand. 

“The previous experiment in govern- 
ment operation of railroads was so ex- 
pensive and unsatisfactory that all par- 
ties, including government, business and 
the railroads, should endeavor to so plan 
and organize that it will not be necessary 
to try it again—The railroads and the 
War Department have been working for 
years on various plans and have definite 
agreements as to methods to be used to 
prevent any delay in the movement of 
freight either in peace-time or war.” 


Compares Rail and 
Air Safety Records 


In a statement appearing in the appen- 
dix to the October 2 issue of the Con- 
gressional Record, Representative Van 
Zandt of Pennsylvania stated, “The air 
lines have made very commendable strides 
in recent years in the safety of passenger 
movement, but their passenger fatality 
rate is still many times greater than that 
of the railroads. .. . If we limit the air 
line figures to domestic operations, there 
were nine passenger fatalities in 1939, or 
exactly one-third as many as on the rail- 
roads. However, the railroads carried 
262 times as many passengers as did the 
air lines and carried them an aggregate 
distance 33 times as great. In other 
words, in domestic air line operations in 
1939 there was one passenger fatality for 
each 75,000,000 passenger-miles; on the 
railroads there was one passenger fatality 
for each 840,000,000 passenger-miles. 

“The air lines make much of the fact 
that over a certain period they carried 
2,500,000 passengers a distance of more 
than 1,000,000,000 passenger-miles without 
a passenger fatality. Let us see what the 
railroads have done in some _ recent 
months. .. . In March, 1940, they carried 
36,000,000 passengers a distance of 1,800,- 
000,000 passenger-miles without a passen-. 
ger fatality. During May and June, 1940, 
they carried 74,000,000 passengers a dis- 
tance of 3,750,000,000 passenger-miles 


without a passenger fatality.” 
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Personal Mention 





General 


H. H. Vaughn, assistant supervisor of 
track on the Middle division of the Penn- 
sylvania, has been promoted to assistant 
trainmaster on the Conemaugh division. 


Lowry Smith, office engineer of the 
Northern Pacific, with headquarters at 
St. Paul, Minn., has been promoted to 
assistant to the operating vice-president, 
with the same headquarters. Mr. Smith 
was born at Shelbyville, Ky., on Septem- 
ber 4, 1884, and studied engineering for 
three years at the University of Kentucky. 
He first entered railway service on the 
Illinois Central during a summer vacation 
from school in 1901. In 1907, he returned 
to railway service as assistant superin- 
tendent of timber preservation on the 
Northern Pacific at Brainerd, Minn., later 
being promoted to superintendent of tim- 
ber preservation, with the same headquar- 
ters. In 1917, he was promoted to assistant 
district engineer, with headquarters at 
St. Paul, Minn., and in 1925, he was ad- 
vanced to office engineer. His promotion 
was effective October 10. 


A. C. Shields, vice-president and gen- 
eral manager of the Pittsburg & Shaw- 
mut, and an engineer by training and 
experience, has been elected president and 





A. C. Shields 


general manager, with headquarters as 


before at Kittanning, Pa. Mr. Shields 
was born at Eldon, Iowa, and attended 
Iowa State College, Ames, Iowa. He 
entered railroad service with the Chicago, 
Rock Island & Pacific and served in vari- 
ous positions in the engineering and oper- 
ating departments until 1923. He then 
served until 1930 as engineer maintenance 
of way, assistant general manager and 
general manager of the Denver & Rio 
Grande Western. From 1930 to 1937 Mr. 
Shields was vice-president and general 
manager of the Denver & Rio Grande 
Western at Denver, Colo. He was ap- 
pointed vice-president and general man- 
ager of the Pittsburg & Shawmut in April, 
1940, serving in this capacity until Sep- 
tember 25, when he was elected president 
and general manager. 
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Corbett W. Coil, a maintenance officer 
by training and experience, whose pro- 
motion to assistant superintendent on the 
Northern Pacific, with headquarters at 
Duluth, Minn., was announced in the 
October issue, was born at Spencerville, 
Ohio, on May 22, 1892, and entered rail- 
way service in November, 1910, as a clerk 
in the freight department of the Erie at 
Hammond, Ind. In October, 1911, he 
went with the Northern Pacific as a clerk 
in the treasurer’s office at St. Paul, Minn., 
in 1914, he transferred to the engineering 
department and in 1917 he was promoted 
to assistant roadmaster, later being pro- 
moted to roadmaster at Mandan, N. D. 
Mr. Coil was transferred to Missoula, 
Mont., in 1924, and to Helena, Mont., in 
1926. In 1928, he was promoted to divi- 
sion roadmaster at Fargo, N. D. He later 
served as roadmaster at Mandan, divi- 
sion roadmaster at Spokane, Wash., road- 
master at East Grand Forks, Minn., and 
trainmaster at Fargo. In April, 1940, he 
was transferred to Minneapolis, Minn., 
where he was located at the time of his 
recent promotion. 


R. W. Davis, whose promotion to train- 
master-roadmaster of the Minnesota & 
International (a subsidiary of the North- 
ern Pacific) with headquarters at Bemidji, 
Minn., was announced in the October is- 
sue, was born at St. Paul, Minn., on 
October 20, 1896, and entered railway 
service in 1916 as a rodman on the North- 
ern Pacific at St. Paul, Minn. During the 
first World War he served with the 21st 
Engineers of the U. S. Army, returning 
to his former position with the Northern 
Pacific in December, 1918. In May, 1921, 
he went with the Minnesota State High- 
way Department as an assistant engineer 
at Blue Earth, Minn., and in July, 1922, 
he returned to the Northern Pacific as an 
assistant roadmaster. Mr. Davis was 
appointed assistant bridge and building 
supervisor at Fargo, N. D., in September, 
1926, and in December, 1927, he was pro- 
moted to roadmaster at Grand Forks, 
N. D., being transferred to Glendive, 
Mont., in April, 1929. He was advanced 
to division roadmaster, with headquarters 
at Glendive, in February, 1936, and in 
May, 1938, he was transferred to Minne- 
apolis, Minn., being located at that point 
until his recent promotion on Septem- 
ber 15. 


Guy M. de Lambert, division roadmas- 
ter on the Northern Pacific at Fargo, 
N. D., has been promoted to trainmaster- 
roadmaster, with headquarters at Man- 
dan, N. D., succeeding R. G. Knight, who 
has been promoted to trainmaster, with 
quarters at Billings, Mont. Mr. de Lam- 
bert was born at Brainerd, Minn., on 
January 28, 1891, and attended the Uni- 
versity of Minnesota for two years. He 
entered railway service on May 4, 1908, 
as a chainman on the Northern Pacific. 
In June, 1910, he went with the Great 
Northern as a rodman, and in December, 
1911, he became a resident engineer on 
the Canadian Northern (now part of the 
Canadian National). Mr. de Lambert 
later served as a transitman for the Min- 
nesota State Highway Commission, and 
in September, 1915, he returned to the 
Northern Pacific, serving as an inspector 
and instrumentman until May, 1917, when 
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he was promoted to assistant roadmaster 
at Staples, Minn. In January, 1921, he 
was advanced to acting roadmaster and 
two months later he was promoted to 
roadmaster, with headquarters at Duluth, 
Minn. He was later transferred succes- 
sively to Dilworth, Minn., Fargo, N. D., 
and Helena, Mont., and in February, 1936, 
he was advanced to division roadmaster 
at Fargo, the position he held until his 
recent promotion, on October 1. 


Engineering 


L. W. Funk, assistant engineer on the 
Charleston & Western Carolina, has been 
appointed engineer maintenance of way, 
with headquarters as before at Augusta, 
Ga. 


A. J. Witchel, assistant superintendent 
in charge of engineering of the Spokane, 
Portland & Seattle, has been appointed 
chief engineer, with headquarters as be- 
fore at Portland, Ore., a change of title. 


Leigh B. Elliott, division engineer on 
the Cleveland, Cincinnati, Chicago & St. 
Louis (Big Four), with headquarters at 
Springfield, Ohio, has been appointed di- 
vision engineer on the New York Central, 
with headquarters at Cleveland, Ohio, 
succeeding Howard B. Lincoln, whose 
death on October 8, is announced else- 
where in these columns. 


N. W. McCallum, division engineer on 
the New York Central, with headquarters 
at New York, has been appointed assistant 
chief engineer of the Pittsburgh & Lake 
Erie, with headquarters at Pittsburgh, 
Pa., to succeed George H. Burnette, whose 
appointment as president of the Cambria 
& Indiana was announced in the Septem- 
ber issue. 


J. L. Parker has been appointed division 
engineer maintenance of way on the At- 
lantic Coast Line, with headquarters at 
Savannah, Ga., to succeed J. W. Hale, 
whose appointment as roadmaster is noted 
elsewhere in these columns. L. E. Bates, 
has been appointed senior assistant engi- 
neer, with headquarters also at Savannah. 


R. R. Brockway has been appointed 
assistant bridge engineer of the Northern 
Pacific, a newly created position, with 
headquarters at St. Paul, Minn., and L. B. 
Curtiss has been appointed architect, with 
headquarters at St. Paul, succeeding O. M. 
Rognan, who has been relieved because 
of poor headth, but will continue to act 
in an advisory capacity. 


R. W. Putnam, assistant division engi- 
neer on the Southern Pacific, with head- 
quarters at Portland, Ore., has been pro- 
moted to division engineer of the Rio 
Grande division, with headquarters at El 
Paso, Tex., succeeding F. A. Feikert, who 
has been transferred to the Salt Lake di- 
vision, with headquarters at Ogden, Utah. 
Mr. Feikert replaces Otis Weeks, who re- 
tired on November 1. 


Thomas Webb Brown, whose promotion 
to district maintenance engineer on the 
Chicago, Rock Island & Pacific, with 
headquarters at Des Moines, Iowa, was 
announced in the September issue, was 
born at Edgerton, Mo., on October 1, 1878, 
and entered railway service on the Rock 
Island in 1892 as a section laborer at Rose 
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Hill, lowa. In 1899, he was promoted to 
section foreman at Brighton, Iowa, and 
two years later he was advanced to extra 
gang foreman on the Missouri division, 
serving in that capacity and as section 
foreman at Washington, Iowa, until De- 





Thomas Webb Brown 


cember 26, 1911, when he was promoted 
to roadmaster at Washington. Mr. Brown 
was transferred to Estherville, Iowa, in 
1913, and was later transferred to Center- 
ville, Iowa; Trenton, Mo.; and Des 
Moines, being located at the latter point 
at the time of his recent promotion. 


J. N. Grim, division engineer of the 
River division of the New York Central 
at Weehawken, N.J., has been transferred 
to the Eastern division at New York, suc- 
ceeding J. H. Kelly, who has been trans- 
ferred to the Electric division, with the 
same headquarters. R. R. Smith, super- 
visor of track at Batavia, N.Y., has been 
promoted to division engineer of the 
Pennsylvania division at Jersey Shore, 
Pa., succeeding E. J. Bayer, who has been 
transferred to the River division at Wee- 
hawken, N.J. E. M. Skelton, assistant su- 
pervisor of track of Subdivision 10 of the 
Syracuse division, with headquarters at 
Lyons, N.Y., has been promoted to assist- 
ant division engineer of the Pennsylvania 
division, with headquarters at Jersey 
Shore, Pa., to succeed R. L. Sahm, whose 
appointment as supervisor of track is 
noted elsewhere in these columns. 


W. E. Cornel, division engineer of the 
3uffalo and Cleveland divisions, Nickel 
Plate district, of the New York, Chicago 
& St. Louis, with headquarters at Con- 
neaut, Ohio, has been promoted to engi- 
neer of track, a newly created position, 
with headquarters at Cleveland, Ohio, H. 
F. Whitmore, division engineer of the 
Clover Leaf district, has been transferred 
to the Lake Erie and Western district, 
with headquarters as before at Frankfort, 
Ind., succeeding Charles R. Wright, whose 
promotion to assistant chief engineer, 
with headquarters at Cleveland, was an- 
nounced in the October issue, and R. E. 
Oberdorf, assistant district engineer on 
the Lake Erie and Western district, has 
been appointed division engineer of the 
Clover Leaf district, with headquarters at 
Frankfort, replacing Mr. Whitmore. 
Ernest R. Taylor, chief draftsman in the 
chief engineer’s office at Cleveland, has 
been promoted to division engineer of the 
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Buffalo and Cleveland divisions, with 
headquarters at Conneaut, relieving Mr. 
Cornell. 


Harold Robert Peterson, assistant en- 
gineer on the Northern Pacific at St. Paul, 
Minn., has been promoted to office engi- 
neer, with the same headquarters, succeed- 
ing Lowry Smith, whose promotion to as- 
sistant to the operating vice-president, 
with headquarters at St. Paul, is an- 
nounced elsewhere in these columns. Mr. 
Peterson was born at Minneapolis, Minn., 
on September 5, 1896, and graduated in 
engineering from the University of Min- 
nesota in 1918. He entered railway serv- 
ice on November 21, 1918, as a draftsman 
in the engineering department of the 
Northern Pacific at St. Paul. On Febru- 
ary 7, 1920, he resigned to go with Foltz, 
King and Day, consulting engineers, but 
returned to the Northern Pacific ten 
weeks later as a structural draftsman in 
the bridge department. In 1925, he was 
appointed an inspector on bridge con- 
struction work, and in 1926 he was pro- 
moted to resident engineer on new line 
construction. Mr. Peterson was advanced 
to assistant engineer on grade separation 





Harold Robert Peterson. 


work in 1928, and has continued as an 
assistant engineer, assigned to field, con- 
struction or office work since that time, 
with the exception of 1936 and 1937, when 
he was on a special assignment with the 


Spokane, Portland & Seattle. 


C. A. Maxeiner, whose promotion to 
division engineer of the St. Lawrence, 
Adirondack and Ottawa divisions of the 
New York Central, with headquarters at 
Watertown, N.Y., was announced in the 
October issue, was born at Albany, N.Y., 
on October 18, 1894, and graduated in civil 
engineering from Cornell university. Dur- 
ing summer vacations while attending 
college, he served with the New York 
Central in various capacities, and on Feb- 
ruary 6, 1918, following his graduation, 
he became a rodman in the office of the 
division engineer at Albany, becoming a 
draftsman in the same office two months 
later. On April 27, 1918, he left railroad 
service to join the United States Army, 
returning to the New York Central on 
September 15, 1919, as a transitman at 
Albany. On June 1, 1925, he was appointed 
assistant supervisor of track at Fonda, 
N.Y., being further advanced to assistant 
engineer at Oswego, N.Y., on October 1, 
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1927. Three years later he was transferred 
to Watertown, N.Y., and on May 1, 1933, 
he was promoted to supervisor of track 
on the St. Lawrence division, with head- 
quarters at Carthage, N.Y. On June 1, 
1936, he was transferred to Syracuse, 
where he was located at the time of his 
recent promotion to division engineer. 


S. R. Hursh, engineer maintenance of 
way of the Eastern Pennsylvania division of 
the Pennsylvania, has been appointed acting 
chief engineer maintenance of way of the 
Eastern region, relieving H. H. Garrigues, 
who has been granted a leave of absence 
because of illness, and J. M. Fox, division 
engineer of the New York division, with 
headquarters at Jersey City, N.J., has been 
promoted to engineer maintenance of way 
of the Eastern Pennsylvania general di- 
vision, succeeding Mr. Hursh. D. E. 
Rudisill, division engineer of the St. Louis 
division, with headquarters at Terre 
Haute, Ind., has been transferred to the 
New York division, replacing Mr. Fox, 
and G. M. Hain, division engineer of the 
Toledo division, with headquarters at 
Toledo, Ohio, has been transferred to the 
St. Louis division, relieving Mr. Rudisill. 
David Emery Smucker, assistant division 
engineer of the Fort Wayne division, has 
been promoted to division engineer of the 
Toledo division, succeeding Mr. Hain. 
T. E. Boyle, main line supervisor on the 
Philadelphia Terminal division, with 
headquarters at Philadelphia, Pa., has 
been advanced to assistant division engi- 
neer of the Fort Wayne division, succeed- 
ing Mr. Smucker. A biographical sketch 
of Mr. Smucker was published in the 
September issue, page 586, following his 
promotion to assistant division engineer. 

Mr. Fox was born in Bucks County, Pa., 
in 1892. He was graduated in civil engi- 
neering from Princeton University in 1915 
and began railroad work in July of that 
year as a chainman on the Baltimore divi- 
sion of the Pennsylvania. After serving 
in various capacities on several divisions, 
Mr. Fox was assigned to the office of the 
chief electrical engineer at Philadelphia 
in 1935. He became division engineer of 
the New York division at Jersey City, 





J. M. Fox 


N.J., on February 1, 1938, the position he 
held until his recent appointment as engi- 
neer maintenance of way of the Eastern 
Pennsylvania division. 

Mr. Boyle was born at Crawfordsville, 
Ind., on June 5, 1907, and was graduated 
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from Notre Dame university in 1928. In 
August of that year he entered railroad 
service with the Pennsylvania as an as- 
sistant on the engineering corps on the 
Toledo division, and in July, 1930, he was 
promoted to assistant supervisor on the 
Fort Wayne division. In October, 1931, 
he returned to the Toledo division as as- 
sistant on the engineering corps, and in 
March, 1932, he was transferred back to 
the Fort Wayne division. In May, 1932, 
he was appointed foreman on the Western 
Region welding train, and in September, 
1933, he was promoted to assistant super- 
visor on the Columbus division. One 
month later, he was appointed acting 
supervisor on the Cincinnati division, and 
in January, 1934, he was transferred to the 
Indianapolis division. In April of that 
same year he became an assistant super- 
visor on the New York division, and in 
June, 1936, he was promoted to supervisor 
on the Pennsylvania-Reading Seashore 
Lines, with headquarters at Camden, N.]J. 
Mr. Boyle was transferred to the Phila- 
delphia Terminal division in March, 1938, 
where he was located until his recent pro- 
motion. 


John L. Gressitt, chief engineer mainte- 
nance of way of the Western region of the 
Pennsylvania, with headquarters at Chi- 
cago, has been promoted to assistant chief 
engineer of maintenance of way, system, 
with headquarters at Philadelphia, Pa., 
succeeding Robert Faries, whose death on 
September 8, was announced in the Octo- 
ber issue. Charles G. Grove, engineer 
maintenance of way of the Southwestern 
general division, with headquarters at 
Indianapolis, Ind., has been advanced to 
chief engineer maintenance of way, of the 
Western region, relieving Mr. Gressitt. 
Walter R. Parvin, division engineer in the 
office of the chief engineer of the system 
at Philadelphia, has been promoted to en- 
gineer maintenance of way of the South- 
western general division, with headquar- 
ters at Indianapolis, replacing Mr. Grove. 
A biographical sketch and photograph of 
Mr. Grove were published in the July 
issue, page 463, following his promotion 
to engineer maintenance of way of the 
Southwestern general division on June 16, 
1940. 

Mr. Gressitt was born at Baltimore, 
Md., on April 4, 1887, and was educated 
at the Baltimore Polytechnic Institute and 
at Lehigh University, graduating from the 
latter with a degree in civil engineering. 
He entered railway service on August 4, 
1908, on the engineering corps of the 
Pittsburgh division of the Pennsylvania, 
being advanced through the positions of 
chainman, rodman and transitman. On 
May 1, 1915, he was promoted to assistant 
supervisor of track on the Bellwood divi- 
sion, later serving in this position at Wil- 
liamsport, Pa., and at Philadelphia. From 
October 1, 1917 to July 10, 1919, he was in 
military service with the 21st Engineers. 
After the war he returned to the service 
of the Pennsylvania as acting supervisor 
on the Monongahela division, later being 
promoted to supervisor, in which capacity 
he served during the next seven years on 
the Monongahela, Philadelphia Terminal 
and Pittsburgh divisions. He was pro- 
moted to division engineer of the Fort 
Wayne division on January 16, 1927, being 
further advanced to superintendent of the 
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Sunbury division, with headquarters at 
Sunbury, Pa., on December 1, 1929. On 
June 1, 1931, he was transferred to the 
St. Louis division at Terre Haute, and on 
November 1, 1931, he was promoted to 
general superintendent of the Southwest- 
ern division, with headquarters at Indian- 
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apolis. Mr. Gressitt was transferred to 
Chicago two years later, and on January 
1, 1936, he was promoted to chief engineer 
maintenance of way of the Western region, 
with the same headquarters, the position 
he held until his recent promotion, which 
was effective October 1. 


Walter R. Armstrong, Jr., whose pro- 
motion to chief engineer of the Nevada 
Northern, with headquarters at East Ely, 
Nev., was announced in the September 
issue, was born at Chihuahua, Mexico, 
on March 3, 1903, and attended the Uni- 
versity of Utah from 1920 to 1922 and 
Dartmouth College from 1922 to 1925. He 
entered railway service in 1915, as a mes- 
senger at the general office of the Salt 
Lake & Utah at Salt Lake City, Utah, 
and during summer vacations from school 
from 1916 to 1919, worked on the Union 
Pacific as a laborer, trucker and mail 
clerk in the general office. In the sum- 
mer of 1920, he worked for the Uintah 
Railroad as a chainman on location and 
the summers of 1921, 1922 and 1923 he 
worked on the Union Pacific (South-Cen- 
tral and Northwestern districts) as a 
bridgeman on steel erection, a rodman on 
maintenance of way and a topographer 
on location surveys. In the summer of 
1924, he worked for the Southern Pacific 
as a rodman on location and after gradua- 
tion returned to that road as a rodman 
and estimator at San Francisco, Cal. In 
November, 1926, he was transferred to 
Bakersfield, Cal., and in January, 1928, 
he returned to the Union Pacific as an 
assistant roadmaster on the Los Angeles 
division. Mr. Armstrong later served as 
an assistant engineer and transitman on 
the Kansas division at Salina, Kan., and 
in June, 1930, he was appointed a switch- 
man in the yard at Salina. In August, 
1930, he went with the Western Pacific 
as a transitman and draftsman on the 
construction of the line from Keddie, 
Cal., to Bieber. In May, 1932, he was 
appointed a section foreman on the West- 
ern division and in 1937 he was promoted 
to roadmaster at Keddie, Cal. Mr. Arm- 
strong went with the Nevada Northern 
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as supervisor of maintenance, with head- 
quarters at East Ely in April, 1938, which 
position he held until his promotion. 


Track 


J. R. Brosnan, track supervisor on the 
Southern at Dayton, Tenn., has been 
transferred to East St. Louis, Ill, suc- 
ceeding L. Woodall, Jr., who, in turn, has 
been transferred to Dayton, replacing Mr. 
Brosnan. 


Howard F. Larson, section and extra 
gang foreman on the Chicago, Milwaukee, 
St. Paul & Pacific, has been promoted to 
roadmaster, with headquarters at Mitchell, 
S.D., succeeding P. McMahan, who has 
retired. 


William Paige, bridge and building 
foreman on the Edmonton division of the 
Canadian National, has been promoted to 
roadmaster, with headquarters at Edmon- 
ton, Alta., succeeding O. Hanson, who has 
retired. 


J. W. Hale, division engineer mainte- 
nance of way on the Atlantic Coast Line, 
with headquarters at Savannah, Ga., has 
been appointed roadmaster with headquar- 
ters at Dillon, S.C., to succeed J. M. Tuten, 
who has retired, effective October 1. 


W. E. Blix, assistant supervisor of track 
on the New York division of the Pennsyl- 
vania, has been promoted to supervisor of 
track on the Williamsport division, with 
headquarters at Lock Haven, Pa., where 
he succeeds L. W. Green, who has been 
transferred to the Philadelphia Terminal 
division. Mr. Green succeeds T. E. Boyle, 
whose promotion to assistant division en- 
gineer of the Fort Wayne division is noted 
elsewhere in these columns. 


R. C. Billet, assistant supervisor of 
track on the New York Central at Cleve- 
land, Ohio, has been promoted to super- 
visor of track, with headquarters at 
Bucyrus, Ohio, succeeding H. M. Fox, 
who retired on September 30. Gerald 
Chambers, assistant supervisor of track 
at Alliance, Ohio, has been transferred to 
Cleveland, replacing Mr. Billet, and James 
Carey, extra gang foreman at Cleveland, 
Ohio, has been promoted to assistant 
supervisor of track at Alliance, relieving 
Mr. Chambers. 


Lyle Bristow, whose promotion to track 
supervisor on the Cleveland, Cincinnati, 
Chicago & St. Louis (Big Four), with 
headquarters at Harrisburg, Ill., was an- 
nounced in the September issue, was born 
at Indianapolis, Ind., on January 28, 1902, 
and graduated in civil engineering from 
Purdue University in 1926. He entered 
railway service on June 6, 1926, as an as- 
sistant engineer on the Cleveland-Indian- 
apolis division of the Big Four at Galion, 
Ohio, and later served in that capacity on 
the Cairo-Terre Haute, the Chicago, and 
the Ohio divisions. 


Elbert H. Hayes, whose promotion to 
roadmaster on the Chicago, Rock Island 
& Pacific, with headquarters at Des 
Moines, Iowa, was announced in the Sep- 
tember issue, was born at Creston, Iowa, 
on October 17, 1900, and entered railway 
service on June 1, 1921, as a section labor- 
er on the Rock Island. On June 1, 1925, 
he was promoted to section foreman and 
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served as extra gang and section foreman 
until April, 1938, when he was promoted 
to track supervisor. Mr. Hayes was ap- 
pointed acting roadmaster in February, 
1939, and in April, 1940, he was appointed 
assistant roadmaster in charge of one of 
the system rail-laying gangs, the position 
he held until his recent promotion. 


J. P. Mumford, track supervisor on the 
Chattanooga (Tenn.) terminals of the 
Southern, has been transferred to Oak- 
dale, Tenn., succeeding R. J. Stone, who 
has been promoted to assistant trainmas- 
ter. R. B. Rust, Jr., track supervisor at 
Selma, Ala., has been transferred to Chat- 
tanooga, replacing. Mr. Mumford, and 
S. T. Montgomery, assistant to the road- 
master at Somerset, Ky., has been pro- 
moted to track supervisor at Selma, re- 
lieving Mr. Rust. W. C. Johnson, assist- 
ant supervisor at Louisville, Ky., has been 
advanced to assistant to the roadmaster at 
Somerset, succeeding Mr. Montgomery, 
and J. E. Nitzschke, student apprentice, 
has been promoted to assistant supervisor 
at Louisville, replacing Mr. Johnson. 


C. Breth, whose promotion to super- 
visor of track of Subdivision 32 of the 
Adirondack division of the New York 
Central, with headquarters at Malone, 
N.Y., was announced in the October issue, 
was born at Mahaffey, Pa., on April 27, 
1896, and entered the service of the New 
York Central on June 19, 1922, as an extra 
gang laborer. On March 1, of the follow- 
ing year he was made an assistant fore- 
man at Mahaffey, being advanced to sec- 
tion foreman at the same point on Septem- 
ber 1, 1924. During the following six 
years, Mr. Breth held various positions in 
the maintenance department, including 
those of section foreman, relief foreman, 
extra gang foreman and timekeeper. On 
January 1, 1930, he was promoted to as- 
sistant supervisor of track at Cherry Tree, 
Pa., being transferred to Mahaffey on 
September 1, 1931. Subsequently he was 
transferred to Brewster, N.Y., and thence 
to Harmon, N.Y., where he remained until 
his recent promotion. 


William N. Myers, assistant supervisor 
of track on the Pennsylvania, whose pro- 
motion to supervisor of track, with head- 
quarters at New Castle, Pa., was reported 
in the October issue, was born on June 6, 
1912, at Cumberland, Md., and obtained 
his higher education at Johns Hopkins 
university, graduating in 1933 with a de- 
gree in civil engineering. He entered rail- 
way service with the Pennsylvania on 
July 16, 1934, as an assistant on the en- 
gineering corps at Cleveland, Ohio. Sub- 
sequently, he served in the same capacity 
at Alliance, Ohio, Pittsburgh, Pa., Derry, 
Pa., and Buffalo, N.Y. On April 7, 1936, 
Mr. Myers was promoted to assistant 
supervisor of track with headquarters at 
Cleveland, Ohio, later being transferred 
successively to Wooster, Ohio, and Steu- 
benville, Ohio. He was located at the 
latter point at the time of his promotion 
to supervisor of track at New Castle, 
which was effective September 1. 


Gale B. Aydelott, whose promotion to 
roadmaster on the Denver & Rio Grande 
Western, with headquarters at Walsen- 
burg, Colo., was announced in the Sep- 
tember issue, was born at La Grange, III., 
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on July 22, 1914, and attended the Uni- 
versity of Illinois from 1932 to 1936. He 
entered railway service on July 2, 1936, as 
a welder helper on the D. & R. G. W., and 
later served for a short time as an extra 
gang laborer and a chainman in the engi- 
neering department. On September 15, 
1936, he was appointed assistant extra 
gang foreman and on March 14, 1937, he 
was appointed track inspector on the 
Pueblo division. From November 21, 1938 
to March 1, 1939, Mr. Aydelott served as 
engineering assistant and then until Sep- 
tember 1, 1939, as assistant roadmaster 
on the Grand Junction division. He was 
appointed track inspector on the Deer 
Creek project at Provo, Utah, on the lat- 
ter date, and on January 1, 1940, he was 
re-appointed assistant roadmaster on the 
Grand Junction division. 


R. L. Sahm, assistant division engineer 
on the Pennsylvania division of the New 
York Central, with headquarters at Jersey 
Shore, Pa., has been appointed supervisor 
of track of Subdivision 27 of the same 
division, with headquarters at Clearfield, 
Pa., to succeed F. B. Wilcox, who has 
been transferred to Subdivision 12 of the 
3uffalo division, with headquarters at 
Batavia, N.Y., where he replaces R. R. 
Smith, whose promotion to division engi- 
neer at Jersey Shore is noted elsewhere in 
these columns. E, I. Wilson, extra gang 
foreman, has been promoted to assistant 
supervisor of track of Subdivision 25 of 
the Pennsylvania division, with headquar- 
ters at Wellsboro Junction, Pa., to suc- 
ceed G. S. Wooding, who has been trans- 
ferred to Subdivision 10 of the Syracuse 
division, with headquarters at Lyons, 
N.Y., where he replaces E. M. Skelton 
whose appointment as assistant division 
engineer at Jersey Shore is noted else- 
where in these columns. A biographical 
sketch of Mr. Sahm was published in the 
July, 1940, issue, page 463, on the occasion 
of his appointment as assistant division 
engineer at Jersey Shore, Pa. 


Harvey W. Johnstone, assistant bridge 
and building supervisor on the Northern 
Pacific at Glendive, Mont., has been pro- 
moted to branch line roadmaster at Fargo, 
N.D., succeeding L. H. Dahl, who has been 
promoted to main line roadmaster at 
Mandan, N.D. Mr. Dahl replaces Fred 
M. Schaumberg, who has been advanced 
to division roadmaster, with headquarters 
at Glendive, Mont., relieving H. O. 
Whitten, who has been transferred to 
Fargo. Mr. Whitten succeeds G. M. de 
Lambert, whose promotion to trainmaster- 
roadmaster, with headquarters at Mandan, 
is announced elsewhere in these columns. 


W. F. Monahan, general track inspector 
of the Southern Pacific, Pacific Lines, 
with headquarters at San Francisco, Cal., 
has been appointed general track super- 
visor, a change of title. E. E. Earl, con- 
struction superintendent at Redding, Cal., 
has also been appointed general track 
supervisor, a newly created position. L. R. 
Adams has been appointed roadmaster at 
Douglas, Ariz., succeeding E. B. Lohr, 
who has been transferred to Fresno, Cal., 
replacing C. Donovan. Mr. Donovan has 
been transferred to. Oakland Pier, Cal., 
relieving J. O’Hara, who has retired. E. 
M. Montford has been appointed road- 
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master at Carrizozo, N.M., succeeding M. 
T. Pruett, who has been transferred to 
Bowie, Ariz., replacing G. L. Lambert. 
Mr. Lambert has been transferred to 
Klamath Falls, Ore., relieving J. J. Doyle, 
who has been transferred to Oakridge, 
Ore., succeeding E. E. Edwards. B. F. 
Pennington, roadmaster at Ventura, Cal., 
has been transferred to Yuma, Ariz., re- 
placing G. L. Blair, who has been trans- 
ferred to Phoenix, Ariz., relieving J. 
Stewart. Mr. Stewart has been trans- 
ferred to Los Angeles, Cal., succeeding 
G. L. Morrison, who has been assigned 
to other duties. J. J. Kennedy has been 
appointed roadmaster at Dunsmuir, Cal., 
relieving J. O. Johnson, who has been 
assigned to other duties. 


Bridge and Building 


J. A. Gallagher has been appointed act- 
ing bridge and building supervisor of the 
Atlanta division of the Nashville, Chat- 
tanooga & St. Louis, with headquarters 
at Kingston, Ga., succeeding W. C. Roach. 


O. A. Hanson has been appointed assist- 
ant bridge and building supervisor on the 
Northern Pacific at Glendive, Mont., suc- 
ceeding Harvey W. Johnstone, whose pro- 
motion to roadmaster at Fargo, N.D., is 
announced elsewhere in these columns. 


M. A. Beringer, bridge and building 
foreman on the Vicksburg division of the 
Illinois Central, has been promoted to 
supervisor of bridges and buildings, with 
headquarters at Vicksburg, Miss., succeed- 
ing C. W. Boyce, who has been assigned 
to other duties. 


J. A. Lewis, bridges and building in- 
spector on the Syracuse division of the 
New York Central, with headquarters at 
Rochester, N.Y., has been promoted to as- 
sistant supervisor of bridges and buildings 
of the Mohawk division, with headquar- 
ters at Utica, N.Y., where he succeeds I. 
Vosburgh, who has been promoted to 
supervisor of bridges and buildings of the 
Eastern division with headquarters at 
Beacon, N.Y. Mr. Vosburgh succeeds 
K. L. Miner, who has been transferred to 
the Mohawk division with headquarters 
at Albany, N.Y., to replace W. B. Burke 
who has retired. These changes became 
effective on October 16. 


Mark Henninger Corbyn, whose promo- 
tion to master carpenter on the Chicago, 
Rock Island & Pacific, with headquarters 
at Cedar Rapids, Iowa, was announced in 
the September issue, was born at Lincoln, 
Neb., on September 6, 1899, and graduated 
in civil engineering from the University 
of Nebraska in 1921. He entered railway 
service on September 1, 1924, as a chain- 
man on the Rock Island at Fairbury, Neb., 
and later served in that capacity at Des 
Moines, Iowa and Chicago. On July 1, 
1925, he was promoted to rodman at Fair- 
bury and on May 13, 1929, he was ad- 
vanced to instrumentman at Rock Island, 
Ill. On November 11, 1929, he was as- 
signed to location and construction work 
on the Coburn, Mo. to Birmingham line, 
as a rodman, later serving as a draftsman 
and office engineer, with headquarters at 
Trenton, Mo. On April 1, 1932, he was 
appointed a rodman at Cedar Rapids and 


(Continued on page 786) 
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in May, 1936, he was appointed a bridge 
and building inspector at Des Moines, 
later being transferred successively to 
Rock Island; Cedar Rapids; Agua, Okla. : 
Fairfield, lowa and to the Oklahoma and 
Panhandle divisions. On April 1, 1939, 
Mr. Corbyn was appointed a draftsman at 
Chicago, and on September 20, 1939, he 
was re-appointed bridge and building in- 
spector, serving on the Southern, Des 
Moines and Missouri-Kansas divisions, 
until his recent promotion. 


Special 


John Douglas has been appointed assist- 
ant scale inspector of the Denver & Rio 
Grande Western at Salt Lake City, Utah, 
a newly created position. 


Obituary 


David Mau, a former roadmaster on the 
Chicago, Milwaukee, St. Paul & Pacific, 
with headquarters at Milwaukee, who re- 
tired in 1928, died at his home in Chicago 
on October 17. 

T. E. Downard, supervisor of bridges 
and buildings on the Illinois Central, with 
headquarters at Paducah, Ky., died sud- 
denly of a heart attack at Princeton, Ky., 
on October 15. 

William Benson Storey, former chief 
engineer of the Atchison, Topeka & Santa 
Fe System, who retired as president of 
that road in 1933, died of heart failure at 
his home in Chicago on October 24. 


Henry B. Seaman, who served in im- 
portant engineering capacities on a num- 
ber of railroads during a long career as a 
civil engineer, died in New York on Oc- 
tober 24, at the age of 79 years, following 
a prolonged illness. Mr. Seaman was 
born in New York City on January 2), 
1861, and was graduated in civil engineer- 
ing from Swarthmore College. Early in 
his career he served as a resident engi- 
neer on the construction of several lines, 
as a designer with the Edge Moor Iron 
Company, as an engineer on the construc- 
tion of the Kings County Elevated Rail- 
way, Brooklyn, N. Y., and as principal as- 
sistant engineer for Wilson Brothers & 
Co., consulting engineers, employed by the 
Pennsylvania and the Reading. In 1891, 
he became bridge engineer of the Erie, 
leaving this company in 1893 to join the 
New York, New Haven & Hartford as 
construction engineer. From 1900 to 1903, 
he served as engineer and superintendent 
for the firm of Holbrook, Cabot & Daly. 
Returning to the New Haven in 1903, Mr. 
Seaman was engaged on important re- 
construction work until 1905, then becom- 
ing consulting engineer for the Depart- 
ment of Bridges in New York City. In 
later years he been associated at 
various times with the New York State 
Public Service Commission, the Bureau of 
Yards and Docks of the Navy Depart- 
ment, the Steinway Tunnel Extension in 
New York City, and, more recently, the 
Works Progress Administration. 


has 


Howard B. Lincoln, division engineer 
on the New York Central, with headquar- 
ters at Cleveland, Ohio, died suddenly in 


that city on October 8. Mr. Lincoln was 


Railway Engineering a Maintenance 


born at Syracuse, N.Y., on January 4, 1889, 
and attended Syracuse University. He 
entered railway service on July 22, 1905, 
as a laborer on the New York Central, 
and on July 13, 1906, he became a chain- 
man at Port Byron, N.Y. On June 19, 
1909, Mr. Lincoln was promoted to assist- 
ant foreman, with headquarters at Syra- 
cuse, and on May 15, 1912, he was further 
advanced to instrumentman with the same 
headquarters. On June 16, 1913, he was 
promoted to assistant supervisor of track 
at Syracuse and on November 24, 1924, 
he was promoted to supervisor of track 
with headquarters at Carthage, N.Y. On 
August 1, 1929, he was transferred to 
Weehawken, N.J., and on March 16, 1933, 
he was advanced to general track inspec- 
tor, with headquarters at New York. Mr. 
Lincoln was advanced to division engi- 
neer of the Pennsylvania division, with 
headquarters at Jersey Shore, Pa., in Jan- 
uary, 1935, and in July, 1938, he was trans- 
ferred to Cleveland, Ohio. 


Duncan John Kerr, an engineer by 
training and experience, whose career as 
president of the Lehigh Valley, was halted 
last year by illness, died on October 8, at 
Spokane, Wash. Mr. Kerr was born in 
Glasgow, Scotland, on December 3, 1883, 
and graduated in civil engineering from 
the University of Glasgow in 1904. He 
came to America immediately after 
graduation, and in November of that year 
entered railway service as a rodman in the 
engineering department of the Pennsyl- 
vania at Altoona, Pa. Five years later 
he went with the Chicago, Milwaukee & 
Puget Sound (a subsidiary of the Chicago, 
Milwaukee, St. Paul & Pacific, now ab- 
sorbed) on construction work, and from 





Duncan John Kerr 


1910 to 1913, he served on the construction 
of the Oregon Trunk (now the Spokane, 
Portland & Seattle) and the S. P. & S. 
In the latter year he went with the Great 
Northern, subsequently becoming office 
engineer and corporate engineer. On De- 
cember 1, 1920, Mr. Kerr was appointed 
assistant to the vice-president in charge 
of operation of the Great Northern and 
during this period he also served as presi- 
dent of the Cottonwood Coal Company 
and the Somers Lumber Company, sub- 
sidiaries of the Great Northern. In June, 
1936, he was appointed assistant to the 
president of the Lehigh Valley, and on 
May 5, 1937, Mr. Kerr was elected presi- 
dent. He continued in this position until 
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illness forced him to relinquish his duties 
in the spring of 1939. During the time he 
was president of the Lehigh Valley, Mr. 
Kerr also served as chairman of the Com- 
mittee on Public Relations of the Eastern 
Railroad Presidents Conference. He was 
the author of two books, “The Story of the 
Great Northern Railroad Company” and 
“Tames J. Hill,” and was given the Arthur 
M. Wellington award by the American 
Society of Civil Engineers in 1933. 
Arthur Comstock Watson, chief engi- 
neer of the New York Zone of the Penn- 
sylvania and the Long Island at New 
York, whose death on September 23 was 
reported in the October issue, was born at 
Canton, Ohio, on July 11, 1881. He re- 





Arthur Comstock Watson 


ceived the degree of Bachelor of Arts at 
Washington & Jefferson College in 1902. 
Mr. Watson entered the service of the 
Pennsylvania as a chainman on the Erie 
& Ashtabula division in 1899, later leaving 
this work to continue his education. In 
July, 1902, he returned to the Pennsylvania 
as an assistant on the engineering corps. 
In April, 1903, he entered the employ of 
the Illinois Central, serving in various 
capacities, including that of assistant en- 
gineer at Vicksburg, Miss. In April, 1904, 
he entered the service of the Vandalia 
(now part of the Pennsylvania system) 
and subsequently served as an assistant 
engineer on the Indianapolis Terminal, 
Vincennes, Richmond, Western, Cleveland 
and Pittsburgh divisions. In January, 
1913, he became division engineer on the 
Zanesville division, and later held that 
position on the Logansport, Cleveland and 
Pittsburgh divisions. In March, 1920, he 
was promoted to superintendent of the 
Richmond division and in January, 1922, 
he was transferred to the Schuylkill divi- 
sion. Mr. Watson became superintendent 
of the Conemaugh division in March, 1923, 
being transferred to the Cleveland and 
Pittsburgh division in January, 1926, and 
to the Middle division in June, 1926. In 
February, 1927, Mr. Watson was appointed 
chief engineer of the Long Island and in 
October, 1928, he was given the additional 
title of chief engineer of the New York 
Zone of the Pennsylvania, in which ca- 
pacity he served until his death. Mr. 
Watson had supervision over the improve- 
ment of the Jersey City waterfront facili- 
ties, the building of the new Newark ter- 
minal and the elimination of many grade 
crossings on Long Island. 


(Continued on page 788) 
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Association News 





Wood-Preservers’ Association 

The Executive Committee met in Chi- 
cago on Wednesday, October 16, to trans- 
act routine business of the association and 
to complete arrangements for the thirty- 
seventh annual convention, to be held in 
Louisville, Ky., on February 4-6, 1941. 


Maintenance of Way 
Club of Chicago 


More than 100 members and guests 
were present at the first fall meeting of 
the club, which was held at the Audito- 
rium Hotel, Chicago, on the evening of 
October 28. The speaker was C. E. John- 
ston, chairman, Western Association of 
Railway Executives, who discussed the 
Labor Relations Act, with particular ref- 
erence to the effect on maintenance de- 
partment employees and operations of the 
decisions that have been rendered under 
this act. The next meeting of the club 
will be held on November 25. 


Metropolitan 
Maintenance of Way Club 


With 75 members and guests in attend- 
ance, the club held its first meeting of the 
season on October 24, at the Hotel Gov- 
ernor Clinton, New York. Following 
dinner, the group was addressed by J. M. 
Fox, engineer maintenance of way, Penn- 
sylvania, Harrisburg, Pa., who described 
the practice, as employed on the Penn- 
sylvania’s four-track line between New 
York and Philadelphia, of providing deep 
side ditches as a means of lowering the 
water table to improve roadbed drainage. 

In accordance with past practice, the 
next meeting of the club will be held on 
the afternoon of the day of the New York 
Railroad Club annual dinner, which will 
be on December 12, 1940. 


American Railway 
Engineering Association 

The Board of Direction and the Nomi- 
nating committee of the association will 
meet in New York on November 15, and, 
in addition, the two following standing 
committees have scheduled meetings dur- 
ing November: Ties, at Kansas City, 
Mo., on November 7, and at Galesburg. 
Ill, on November 8; and Records and 
Accounts, at Indianapolis, Ind., on No- 
vember 7 and 8. 

Bulletin No. 420 is in the hands of the 
printer and will be mailed to members of 
the association early in the month. This 
bulletin will include reports of the com- 
mittees on Electricity ; Signals and Inter 
locking; Standardization; Waterways and 
Harbors; Uniform General Contract 
Forms; and Economics of Railway Loca- 
tion and Operation. 

Twelve committees held meetings dur- 
ing October, three in Chicago, concurrent 
with the Bridge and Building Associa- 
tion convention to afford members an op- 
portunity to attend sessions of the con- 
vention and to visit the exhibit of the 
Bridge and Building Supply Men’s Asso- 
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ciation held in conjunction therewith. 
The committees which met included the 
following: Waterways and Harbors, at 
Chicago, October 1; Yards and Terminals, 
at Buffalo, N. Y., October 7-8; Highways, 
at Chicago, October 10; Iron and Steel 
Structures, at Urbana, IIl., October 10-11; 
Buildings, at Chicago, October 15-16; 
Wood Preservation, at Chicago, October 
16; Wood Bridges and Trestles, at Chi- 
cago, October 16; Waterproofing, at New 
York, October 16; Co-operative Relations 
with Universities, at Ann Arbor, Mich., 
October 21; Water Service, Fire Protec- 
tion and Sanitation, at Chicago, October 
24; Economics of Railway Labor, at Chi- 
cago, October 25; and Masonry, at Chi- 
cago, October 29-30. 





Supply TradeNews 





General 


On October 1, the Ozalid Corporation, 
Johnson City, N.Y., became the Ozalid 
Products Division of the General Aniline 
& Film Corporation, with address as 
formerly at Johnson City. 


Personal 


Earl E. Thulin has been appointed rep- 
resentative for the Mall Tool Company in 
the Chicago territory, with headquarters 
at Chicago, Ill., and C. E. Murphy has 
been appointed representative for the 
Cleveland territory, with headquarters at 
Cleveland, Ohio. 


Obituary 


H. H. Timken, co-founder of the Tim- 
ken Roller Bearing Company and chair- 
man of the board, died in Canton, Ohio, 
October 14. Mr. Timken was born in St. 
Louis, Mo., on April 19, 1868, and gradu- 
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H. H. Timken 


ated from the University of California law 
school. He went to Canton in 1901 and 
with his father established the Timken 
Roller Bearing Axle Company at Canton. 
In 1909 the firm took its present name. 
He was the first president of the Canton 
Chamber of Commerce and had _ been 
chairman of the board of the Hercules 
Motor Corporation of Canton. Mr. Tim- 
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ken had been president of the Timken 
Roller Bearing Company for 23 years and 
chairman of the board for 12. 


Trade Publications 


Silica Removal Process—The Permutit 
Company, New York, has published an 
eight-page pamphlet which is devoted to 
this company’s Mag-de-Sil process for 
removing silica from boiler feed water. 
The pamphlet discusses the occurrence 
and harmful effects of silica; traces the 
development of the Mag-de-Sil process: 
and tells how it is applied. 


Murex Electrode Pamphlet—A new 
pocket-size pamphlet covering the Murex 
line of electrodes for arc welding has 
been published by the Metal & Thermit 
Corporation, New York, which gives com- 
plete data on the physical properties, 
chemical analyses, qualifications and rec- 
ommended procedures for all Murex mild 
steel welding electrodes and similar but 
briefer information on Murex alloy steel 
electrodes. 


Vibration-Damping Cable Connectors.— 
An eight-page bulletin has been published 
by the Electroline Company, Chicago, 
describing the improved Electroline-Fiege 
wire rope connectors with the built-in vi- 
bration-damping design. The bulletin 
describes installation methods for using 
the various types of connectors and lists 
several corrosion-resistant types. It is 
well illustrated by cutaway views and 
numerous photographs. 


Airco Electric Welding Products.— 
Catalog 103, a 32-page booklet, has been 
published by the Air Reduction Sales 
Company, New York, describing the com- 
plete line of Airco electrodes and Wilson 
electric welding machines. The booklet 
discusses the various types of electrodes 
and offers information as to where each 
type can be used to best advantage. Weld- 
ing procedure, physical properties and 
specification tables are also presented for 
each type of electrode. The booklet also 
describes many electric welding accesso- 
ries and four types of Wilson electric 
welding machines. 


Stainless Steel Booklets.—The Republic 
Steel Corporation, Cleveland, Ohio, has 
published four new booklets on Enduro 
stainless steel. Form ADV 361, a 28-page 
booklet, is general in nature and describes 
the properties and applications of Enduro 
in many fields of industry. Form ADV 
362, a 24-page booklet, describes the 
properties, fabrication, corrosion-resist- 
ance and applications of Enduro 18-8 and 
its several variations. This booklet also 
contains a chart showing the specific 
properties of 13 of the more common types 
of Enduro stainless steel, as contrasted 
with carbon steel, and a table showing the 
corrosion-resistance of three types of 
Enduro in the presence of more than 200 
corrosive media. Form ADV 363, a 24- 
page booklet, describes the properties, 
fabrication and application of four 
straight-chromium types of Enduro, and 
also contains a corrosion table and a 
chart of properties. Form ADV 364, a 


16-page booklet, lists the properties and 
gives fabrication details on three heat- 
resisting high-strength types of Enduro. 


























Track and Turnout Engineering 


By C. M. KURTZ 
Engineer, Southern Pacific Company 


This handbook for location, construction and mainte- 
nance of way engineers, transitmen and draftsmen, gives 
practical mathematical treatment of track layout and 
other problems. These are fully exemplified and worked 
out in detail, and illustrated with drawings of accepted 
designs for fixtures and track layouts. It contains original 
as well as a complete set of standard railway engineering 
handbook tables. All computing problems which may arise 
in track engineering are thoroughly treated by an engineer 
of 25 years’ experience. 457 pages, 116 illustrations, 33 
tables, flexible binding, 5x7 inches, $5.00. 


Practical Trackwork 


By W. F. RENCH 


A handbook giving expert information on the design, 
fabrication and installation of standard trackwork. Thor- 
oughly describes switch stands, switches, frogs, crossings 
and slip switches. 256 pages, 110 illustrations, tables, 
index, flexible binding, 5x7, $1.50. 


t 





Practical Books That Will Help 
Maintenance Men Do Better Work 


Roadway and Track 


By W. F. RENCH 
Formerly Supervisor on the Pennsylvania 


A valuable compilation of practical information on the solution 
of problems of construction and maintenance of roadbed and track. 
The practice jescribed is largely that of the Pennsylvania, but meth- 
ods adopted as standard on other roads are also given. Drawings 
and photographs supplement the text and there is a complete index. 


Second edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00 





Simplified Curve and SwitchW ork 


By W. F. RENCH 


This little book has practically revolutionized curve and 
switch calculation practice since its appearance 15 years 
ago. The proved accuracy of its methods has caused them 
to be adopted as standard practice on many roads. 


Complex algebraic and geometric calculations are re- 
duced to their simplest form and as nearly as possible to 
terms of simple arithmetic. Application of these calcula- 
tions to the actual job is made plain by brief explanations. 
Drawings further clarify the subject and make the mean- 
ing of the text unmistakable. Short cut formulae are 
featured. String lining and tape line layouts are fully 
explained. 212 pages, 24 illustrations, 5x7, cloth, $2.00. 





FREE EXAMINATION COUPON 











Simmons-Boardman Publishing Corporation 
30 Church Street, New York 


Send me postpaid a copy of the book or books checked below, for 10 days’ 
free examination, Within that time I will either remit the net price or 


return the book in good condition and without obligation. 


' 
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| 

| 

| 

| 

| 

( ) Track and Turnout Engineering, $5 ( ) Roadway and Track, 
( ) Simplified Curve and Switch Work, $2 ( ) Practical Trackwork, 
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7 sizes, with either Flat 
x Cable Chain, for pipe 


pon fittings, 1% to 12”. 











® “Vulcan Superior’? handles both pipe and 


fittings with amazing ease. You can switch 
from one to the other instantly—no parts to 
change, no adjustments to make. The “V” 
recess in the jaws is the answer—it assures 


quick and positive grip on all fittings. 


“Vulcan Superior’? Jaws are reversible. 


When teeth begin to wear, simply loosen the 
Through-Bolt and reverse the Jaws. Ask your 
supplier for this fully guaranteed tool, or 
write for descriptive folder. 


WILLIAMS “VULCAN” VISES 


Adjusting handle above The origi- 
the bench for speed and nal Chain 
convenience. Pipe Vise 
Jaws re- —small— 
versiblefor compact— 
extra serv- unbreak- 
ice. Two able—fast 
sizes for in action. — 
pipe, 1/8 Four sizes 
to 4-1/2”. for pipe, 

1/8 to 8”. 









@ “VULCAN SUPERIOR” “VULCAN” 
J. H. WILLIAMS & CO., 225 Lafayette St, NEW YORK, N. Y. 


HEADQUARTERS FOR 
LATHE DOGS 

















PPE RISE 





TAKES ALL 

BRIDGE AND 

BUILDING 
JOBS IN 





ITS STRIDE 





A FAST TRAVELER — 15 miles per hour: 
LOTS OF STEAM for long runs and pile driving work: 


BIG POWER FOR HEAVY SWITCHING — 16,500-pound 
drawbar pull im low gear: 


WORLDS OF POWER FOR HEAVY LIFTS — 35 tons without 
outriggers — 40 tons with: 


AIR OPERATED TRAVEL CLUTCHES — The Superior AMER- 
ICAN Type with Finger Tip Control; 


UNIVERSAL JOINT TRAVEL MECHANISM — Operates with 
smooth perfection on even the worst of tracks. 


Get the facts about this great crane: no obligation. 


AMERICAN HOIST & DERRICK C0. 


SAINT PAUL, MINNESOTA 
AMERICAN TERRY DERRICK CO. sourm ceaeny, os. 


ae 
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TIE PLATES <@ 








Maintenance Cost 


THE corrugated stepped bearing on the ties provides the most scientific way of reducing 

cutting and wearing of the wood fibers; holds track to rigid gauge and meets the re- 
quirements of high speed train operation. Lundie Tie Plates are furnished with single or 
double shoulders and comply with all AREA specifications and dimensions. 


Specify them for your 1941 requirements and secure maximum return from your invest- 
ment in cross ties and rail. 


THE LUNDIE ENGINEERING CORPORATION 


Tie Plates—Spring Rail Clips—Safety Tongs for Handling Track Material—Aladdin Rail and Flange Lubricator 
19 WEST 50th ST., NEW YORK 59 E. VAN BUREN ST., CHICAGO 


At last.a Claw Bar Which PULLS 
Drift Bolts and 
Headless Spikes- 


The Flex-Toe Claw Bar can be used universally because it will 
pull almost anything. Spikes and drift bolts in close quarters can 
be removed by taking a series of bites with the Flex-Toe Bar. 
Likewise boat spikes and headless spikes come out more quickly 
and more easily than ever before. Best of all—falls caused by 
claws slipping off the spikes are materially, if not entirely, 
avoided because Flex-Toe will not release its grip. The harder 
the pull on the handle, the tighter it holds. There’s nothing new 
to learn. It makes spike or bolt pulling safer, easier, and faster. 
Write today for prices and literature. 
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@ Traffic passed over this Nickle Plate 
trestle near Valparaiso, Ind., without in- 
terruption, despite the fact that foundation 
piles fora permanent underpass were being 
installed under a structure having a low 
overhead clearance. The illustration below 
shows how it was done. Monotube steel 
casings were driven in sections and spliced 
on the job. The only extra field work re- 
quired was a fillet weld around the butt of 
the lower section. 


Piling jobs move at a faster pace when 
Monotubes are used. These cold rolled, 
tapered steel casings are light weight for 
easy handling. They require no core or 
mandrel and can be driven speedily with 
standard equipment. The casings are in- 
spected readily after installation and when 
filled with concrete offer superior load- 
carrying Capacities. 


There’s a Monotube of a gauge, taper and 
length to meet every foundation need. Write 
for copy of Catalog No. 68A. 


THE UNION METAL MFG. CO 


CANTON, OHIO 
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PUT THIS 
MONEY-SAVING 
COMBINATION 
IN YOUR 1941 BUDGET 


an oe 





SYNTROWN “HEAVY 





BLOW” ELECTRIC TAMPERS 





7 


SYNTRON uopp-t48- 
TRACK” GAS-ELECTRIC PLANT 


CUT YOUR LABOR COST OF SURFACING TRACK FROM 20% TO 30% 


Tamp your track quicker—more uniformly—at lower cost per 
mile—with the time-proved Symtrom method. 2, 4, 6 or 8 Tool 
Outfits are available. Put them on the job and note the savings 
for yourself. 


SYNTRON CO. 


Homer City, Pa. 
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m= Working capacity that 


establishes economy records 





but two other essential "powers" as well. . . 


Travel Power 


The ability to travel at speeds 
up to 22 miles per hour under 
its own power when desired, is 
an important time-saving, safe- 
ty and transportation factor, 
increasing effective range of 
operation. 


Pulling Power 


to 15 miles per hour. 









Burro No. 30 Cranes, doing ‘wo important maintenance 
jobs prove their versatility. Engineered with many inter- 
esting and exclusive features for the easy handling of ma- 
terials, Burro No. 30 Cranes are always in use because 
they have three utility factors . . . not only lifting power, 


A dollar saving operation in 
the absence of locomotive or 
work train . . . the ability of 
Burro Cranes to furnish motive 
power for a reasonable number 
of empty or loaded cars; to 
haul them at varying speeds up 


Write for 
Complete 
Information 




















CULLEN-FRIESTEDT CO., 


1301 S. KILBOURN AVE. CHICAGO, ILLINOIS 










Pre 


The durable jet black markings stand out 
prominently against the satin chrome surface 
so they’re easy to read even in poor light. The 
smooth surface won't rust, crack. chip or peel 
and is easy to clean. “4” line marked feet. 
inches and Sths or feet, 10ths and 100ths. 


_fyY WRITE FOR FREE CATALOG 


THE [UFKIN fouLe (0 


SAGINAW. MICHIGAN 
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STATEMENT OF THE 
ETC., REQUIRED BY THE ACTS OF CONGR 
AUGUST 24, 1912, AND MARCH 3, 1933 
for Oct 
State of Illinois 
County of Cook Iss 


sonally appeared Elmer T. Howson, 


a true statement of the ownership, management 


caption, required by the Act of A 
March 3, 1933 
on the reverse of this form, to wit: 


ugust 24, 


and business managers are: 
West Adams St., Chicago, Ill.; Editor, Elmer T. —— 105 W. 
o—— Ill.; Managing Editor, Neal D. Howard, 105 V 


Adams +. 
; Business Manager, F. C. Koch, 30 Church Street, 


2. That the owners are: 
Church Street, New York, N.Y.; 
total amount of stock are: sl R. 
N.Y.; P. A. Lee, Hopatcong, N 
398 N. Walnut Street, 4 Orange, N.J.; 
Chicago, Ill. ; E. 3500 Sheridan Siva... Chica: 
575 Sheridan Road, Winnetka, Ql. ; 
Chicago, Ill.; B. L. Johnson, 
& Company, "25 Broad R 
Trask & Company are: Edwin M. Bulkley, Walnut Street, 
Acosta Nichols, Cold Spring Road, Oyster Bay, 
Hotel, New York, N.Y¥.; C. Everett Bacon, 


Stockholders of 1 


Kerfoot, 15 Hillcrest Dr.. 


6949 Bennett Avenue, Chicago, Ill.; 
Street, New York, a 
glew: 


oe Park Ave., New Y.; Henry 8. Allen, 


Bulkley, Jr., 21 Sturgis Road, Bronxville, N.¥.; J. 
Lane, Greenwich, Conn. 


3. That the known bondholders, 


securities are: None. 


OWNERSHIP, MANAGEMENT, ot a aeaaaaas 


Of Railway Engineering & Maintenance published monthly at Chicago. IIl., 
1, 1940. 


Before me, a Notary Public in and for the State and county aforesaid 
who, having been duly sworn according to 
law, deposes and says that he is the editor of the Railway Engineering and 
Maintenance and that the following is, to the best of his knowledge and belief, 
(and if a daily paper, the 
circulation), etc., of the aforesaid publication for the date shown in the above 
912, as amended by the Act of 
, embodied in section 537, Postal Laws and Regulations, printed 


1. That the names and addresses of the publisher, editor, managing editor, 
Publisher, Simmons-Boardman Publishing es 105 
A 


New York, N.Y. 


Simmons-Boardman Publishing Corporation, 30 
per cent or more of the 
Pelham Manor, 
v.J.; pony J x: Hopatcong, N.J.; E. G. Wright. 
Dunn, 105 West som Street, 


Mae E. Howson, {05 West Adams Street, 
Spencer Trask 
eneral partners of Spencer 
ood, N.J.; 
N.Y.; Cecil Barret, Carlyle 
16 Erwin Park, Montclair, N.J.; 
F. Malbone Blodget, 65 Patterson Ave. » Greenwich, Conn. ; Arthur H. Gil ilbert. 
fork, N 407 Highland Ave., Orange, 
N.J.; William Kurt Beckers, South Salem Road, Poundridge, N.Y.; Edwin M. 
Taylor Foster, Parsonage 


mortgagees, and other security holders own- 
ing or holding 1 per cent or more of total amount of bonds, mortgages, or other 


4. That the two paragraphs next above, giving the names of the owners, 


. per- 


ms St., 
Chicago, 


erman, 





Canadian Factory 


WINDSOR, ONT 


RULES — PRECISION TOOLS 








stockholders, and security holders, if any, contain not only the list of stockholders 
and security holders as they appear upon the books of the company but also, 
in cases where the stockholder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting, is given; also that the said two 
paragraphs contain statements embracing affiant’s full knowledge and belief as 
to the circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona fide owner; and this 
affiant has no reason to believe that any other person, association, or corporation 
has any interest i" = indirect in the said stock, bonds, or other securities 
than as so stated by h 
ELMER T. HOWSON, Editor. 
Sworn to and subscribed before me this 27th day of September, 1940. 
(SEAL) ANNE A. BOYD. 
(My commission expires Dec. 10, 1943.) 
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PROTECT OVERHEADS 


THIS 
EASY, LOW-COST WAY 


© Locomotive fumes and abrasive cinder action hold no 
terrors for Armco Asbestos-Bonded Blast Plates. They 
have what it takes to provide long, low-cost protection 
for overhead structures. 

One reason is a substantial base plate of galvanized 
Armco Ingot Iron — proved by 34 years in corrosive 
service. To this plate is bonded on both sides a thick mastic 


coating — by Armco’s Asbestos-Bonding process. This —— Your Water Problems 
special material is chemically inert to corrosion, highly wi 


resistant to erosion, and will not support combustion at 

a pte al LAYNE WELLS & PU MPS 
With all their durability Armco Blast Plates are light in 

weight and easy to install. Unskilled labor can do the work 

and few hangers are needed. You also dispense with stiffen- | 4 Water Supply System can be your 

ps | very best—or very poorest invest- 

ing angies. ment. It all depends upon the effi- 





~> * See 


—_ 


Try Armco Asbestos-Bonded Blast Plates for low-cost, gee hig — cost, and ae 

2 — 2 : life of the wells and pumps you have 

trouble free protection of that next overhead structure. iestaiind, f pom would ciaieate oft 

Write for prices and full information. ARmco DrainacE elements of doubt, then choose 
Propucts AssociaTIon, 5051 Curtis St., Middletown, O. Layne Wells and Pumps. 


Layne Wells and Pumps need not 
be bought on potential performance. 
Time has proven every feature of their 
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ARMCO 


ASBESTOS-BONDED 
BLAST PLATES 





construction, and in addition, there 
is the reputation of a world-wide 
organization as an extra guarantee. 
Before the drilling starts, you may 
know exactly how much water you 
will get—and at what cost per thou- 
sand gallons. 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO. STUTTGART. ARK. 
Layne-ATLANTIC Co NORFOLK. VA 
Layne.CenTtrat Co Memenis, TENN 
LAYNE-NORTHERN Co.. MISHAWAKA. IND 
Layne-Louisiana Co Lake CHARLES. LA 
Layne.New Yorx Co. . New Yor« City 
AND PITTSBURGH Pa 
LAYNE-NORTHWEST Co MILWAUKEE. WIS 


LaYNEe.On1o Co . Corumeus. Ono 

Another fine feature is the coop- bass: ta 
eration of Layne engineers, both in  Lavne-wesrenn Co.. Kansas City. Mo 
Cricaco. hi OmAMA, NEBRASKA 


determining the quantity of water 
you may need and the amount that 
may be secured from wells located 
on your grounds. These engineers 
will also make dependable and val- 


LAYNE-WesTERN CO. OF MINNESOTA 
MINNEAPOLIS . MINN 
Layne-Bow.er New ENGLAND Company 
Boston... MASSACHUSETTS 
INTERNATIONAL WATER SuPP.y. LrTo.. 
Lompom .....-. ONTARIO. CANADA 


uable recommendations on the kind and size of wells and 
pumps best suited to fulfill your needs. 


For newest bulletins, catalogs and folders showing installa- 
tions for the nation’s foremost cities and industrial plants, address 


LAYNE & BOWLER. INC. 
Dept. S. Memphis, Tenn. 





pine 


Pumps & WELL 


ANI ee) se 


For Municipalities, Industries, 
Railroads, Mines and Irrigation 





November, 1940 795 








Multiple-Purpose Bridge and Building Unit 
Helps Good Workmen Do Better Work! 





This multiple-purpose machine is 
the positive answer to today's 
bridge and building maintenance 
problems. It is adaptable to every 
kind of maintenance and is capa- 
ble of handling jobs quickly and 
efficiently which other types of 
more expensive equipment cannot 
perform. Use it for grinding, saw- 
ing, wire brushing, drilling in 
wood, concrete, brick or steel, 
sanding, concrete vibrating, con- 
crete surfacing, and pumping. All 
that is necessary is to attach the 
required tool for each job on the 
end of the flexible shaft. 





Write for illustrated circular on 
this and other MALL portable 
power tools. We make over 200 
different gasoline engine, air and 
electric motor driven tools and 
attachments. 











Bridge timber or tie boring 
with a MALL Reversible Drill 


MALL TOOL COMPANY 


RAILROAD DEPARTMENT 
7746 SOUTH CHICAGO AVENUE CHICAGO, ILLINOIS 
SALES OFFICES IN ALL PRINCIPAL CITIES 











For RAPID HANDLING OF 
MODERN POWER 


Where heavy, modern locomotives have 
overloaded centerbalanced types of turn- 
tables, the YOUNG Turntable Drive—for 
the conversion of such types into three 
point bearing tables—solves the problem. 





Spotting of locomotives on the turntable is 
eliminated—most of the load is utilized for 
traction—valuable time is saved and main- 
tenance expense materially reduced. 


We have been specialists in the field of turntables and 
turntable drives for 40 years. Also transfer tables, move- 
able bridge drives and special power transmission of 
any kind. 














R. W. YOUNG MANUFACTURING CO 
20 No. Wacker Drive Chicago, Ill. 





Quoting an Authority 
ow 


éélt is obvious that some factors must be given weight in selecting all 
work equipment for railway maintenance. The first of these is the suit- 
ability of the machine for the work it is expected to do; the second is its 
dependability, for a machine that is frequently out of commission may 
be more costly than no machine; the third is the simplicity of the 
mechanism, for complicated machines may be difficult to operate and 
costly to repair; and the fourth is its mobility, for equipment that is 
not mobile may sometimes be more of a hindrance than a help.?? 
—Railway Engineering & Maintenance. 
Railway Track-work Rail Grinders qualify as a logical 
Models for all conditions. Write for latest data bulletins. 


On all these counts, 
first choice. 

















3132-48 East i cena Se... Philadelphia 
WORLD’S HEADQUARTERS 





FOR TRACK GRINDERS 
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Classified Advertisements 


Use this section when seeking a new man, a new 
position, or when buying or selling secondhand 
equipment. 





Unusual Items. . . . Unusually Priced! 
1, 6%-yd. Bucyrus 320-B Electric Shovel 
20-yd. Magor, Western and Koppel Air Dump Cars 
30-yd. Clark Air Dump Cars, D/T Doors 
1, 20-yd. 30-ton Electric Dump Car; 550 v. D.C. 
12, 50-ton Covered Hopper Cars 
50-ton Standard Hopper Cars 
50-ton Gondola Cars 
, Tank Cars; or Shells 
All other types of both R.R. and Industrial Cars, too. 
Car Repair Parts. Full Line. Approx. 50% saving 
vs. New. 
1, 30-ton Lima Gasoline Locomotive 
Locomotives; all types and kinds. 





Cars You Have Been Looking For! 
40 to 50 
Clark G-6, 30-Yard 50-Ton Air Dump 
Cars, down-turning door type. 
Extra heavily constructed. 
Floor Plates %” 
Steel Wheels. 
Cheaply priced. Act before too late! 


IRON & STEEL PRODUCTS, INC. 
. Brainard Avenue Chicago, Illinois 
“Anything containing IRON or STEEL” 


13472 S 
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THE BUDA No. 30 
All-Steel BUMPING POST 


Gives Complete Protection at Low Cost 


It is as strong as the rail. 

Simple to install. 
Wrench only tool needed. 

Fits wide range of rail 
sizes. 

Write for 
literature today. 
THE BUDA Co. 

Harvey ( oo) Illinois 


BUMPING POSTS e CAR STOPS e EARTH DRILLS e 
GAUGES and LEVELS ¢ HAND and PUSH CARS e« MOTOR 
CARS e RAIL BENDERS e REPLACERS e TIE PULLERS e 
TRACK DRILLS e@ TRACK JACKS e¢ TRACK LINERS 
Depend on BUDA for Railway Equipment and Supplies. 


NOW AVAILABLE 


4th Edition 


STRING LINING OF 
CURVES MADE EASY 


By CHARLES H. BARTLETT 


To meet the continuing de- 
mands for this booklet, reprint- 
ing a series of articles published 


originally in Railway Engineering and 
Maintenance, a fourth edition has just 



























been printed and is now available. 
Written to meet today’s exacting stand- 
j ards for curve maintenance, this booklet 
( presents in detail a method of proven 
| practicability for checking and correcting 
curve alinement readily with tools that are 
| at hand. It makes possible the accurate 
realinement of curves without engineer- 
| ing instruments or other appliances than 
a string and a rule. 
Three editions of this booklet, each of 
1,000 copies, have already been purchased 
by track men. Send for your copy of this 
| practical aid for track maintenance. 


Fifty Cents a Copy 
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105 W. ADAMS STREET CHICAGO, ILL. 
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| maintenance costs. They save time, cut 


*| TEMPLETON, KENLY & CO., Chicago 


First Line of Defense! 





Its railroads are 
America’s first line 
of defense — safe, 
| fast distribution 
and movement of 
material and per- 2. <. 
sonnel are assured 4 - 

by the well coordi- 

nated rail network that 
ties our nation together. 


Simplex ‘‘Electrided”’ 
Track Jacks, Rail Pullers 
and Expanders, G-Y Tie 
Spacers, Wheel Hold- 
Down Journal Jacks and 
other equipment are the 
railroads ‘‘first line of de- 
fense’’ against high track 








|} a 











costs, reduce man hours for any railroad. 


iia 


Cutting Maintenance of Way Costs Since 1899 
@ Representatives in Principal Cities of the World 


SIMPLEX Jacks 


Awarded the Gold Medal for 
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Avoid accidents! Repair holes, cracks, broken places in 
station platforms, loading platforms, cross 8, steps, con. 
crete floors, or resurface an entire area with the durable 
RUGGEDWEAR RESURFACER. No choppin: 
or chipping required. Merely sweep out spo 
to be repaired—mix the material—trowel it 
on. Holds solid and tight right up to irregular 
edge of old concrete. Used indoors or out. 
Dries fast. Costs only 10c to 14c per sq. ft. 
Request “BUILDING MAINTENANCE HANDBOOK” 


------T— MAKE THIS TESTI—-—-———- ' 
| FLEXROCK COMPANY | 
2347 Manning St., Philadelphia, Penna. 





Please send me complete RUGGEDWEAR information . . . details of 
| FREE TRIAL OFFER. No obligation. 
© PN Sees ; bid ic resceer aca ee saeenes | 
IID hic ccccccecnctisticees shen aaipsamiale pees Ue 





3 Men and Foreman, Spotting with 2 Jackson Streamlined Tie Tampers, cover a lot of 
track a day — every day, and the track stays up. Note small size of WS-4 Power Plant. 


Small Section Gangs Need EFFICIENT TAMPERS, Too! 


Give them two Dependable Jackson Streamliners and the REALLY Light and Portable WS-4 
Power Plant to run them. Add 2 more any time you need them — the small WS-4 Power 
Plant easily handles 4 Jackson Streamliners. Why gamble? When you buy Jacksons, you 
get proved performance. We'll be glad to show you. 





JAC 4 S @) N ELECTRIC TAMPER & EQUIPMENT CO. 
a = 26 2: ie. ao | : = ow 
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No Expensive Cleaning 
with NO-OX-ID 


Can Be Applied over Rust 


- You can save the expense of thorough cleaning by apply- 
ing NO-OX-ID right over the rusted surface. NO-OX-ID 
quickly penetrates the rust scale and gets down to the 
base metal. Only the loose rust patches need be scraped 
off to prepare the surface for NO-OX-ID. 


Provides Lasting Protection 


NO-OX-ID immediately stops all corrosion and 
loosens the old rust scale. As the old scale falls off, the 
spots are touched up with NO-OX-ID. From one to 
three years later, a finishing coat of NO-OX-ID Filler 
can be applied to give lasting protection. Such 
NO-OX-ID-protected surfaces can then be painted, 
if desired. 

NO-OX-ID acts mnthebattly to exclude moisture and 
oxygen from the surface and chemically to inhibit cor- 





NO-OX-ID PROVIDES DOUBLE 
PROTECTION AGAINST RUST 


ORDINARY COATING CRACKS —- RUST SPREADS © NO-OX-1D 











NO-OX-ID has a very 
meable and do not keep high resistance to mois- 
out all moisture and oxy- _ ture penetration. It main- 
gen. Furthermore, when tains a plastic coating on 
they dry, the film is rup- the metal that cannot 


Ordinary coatings are per- 


tured and corrosion setsin. crack. The chemical in- 
Such coatings cannot give _hibitors in it stop under- 
complete protection. film corrosion. 











rosion under the protective film. It is an inexpensive and 
sure method of preserving your steel. 


Also Protects Water Tanks, Pipe Lines, 
Turntables, and Signal Equipment 
NO-OX-ID will also prevent corrosion on surface 


areas and framework of wayside tanks, tank interiors, 
rail joints, track scales, bridge expansion bearings, etc. 





WRITE FOR DATA BOOK— Tells how to select the proper con- 
sistency of NO-OX-ID for various railroad equipment and 
the method of application. Many illustrations of NO-OX-ID- 
protected bridges and other structures. 











DEARBORN CHEMICAL COMPANY 
Dept. U, 310 S. Michigan Ave., Chicago, Iil. 
New York e Los Angeles * 
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Toronto 


NO’ 
The Original Rust Preventive 


a ST 


TRAOE MARK 
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The strength and rigidity of trestle structures must 
keep pace with increasing speeds and heavier 
loads. 


TECO CONNECTORS develop a much larger per- 
centage of the inherent strength of trestle bracing 
members, ... Thus, because they do more work, 
traditionally sized timbers can serve more rigid 
modern requirements. 


Connectors may be installed in pressure-treated 
material without injury to treatment and they lend 
themselves admirably to prefabrication and boring 
prior to treatment. 


Clamping plate connectors prevent loosening and 
shifting of ties due to vibratory loads. Spike grids 
prevent enlargement of bolt holes as well as in- 
creasing connection strength four to six times. 


Write today for samples and further details on 
application of these and other connectors to rail- 
way structures. Use the coupon below. 


Timber 


ENGINEERING CO., Inc. 
F-11—1337 Connecticut Avenue 
Washington, D. C. 


November, 1940 


Pile trestle bent show- 
ing the use of spike 
grids and clamping 
plates. Clamping plates 
are used to fasten 
guard rail to ties and 
ties to stringers, thus 
eliminating daps. 


Timber trestle bent 
showing use of TECO 
split rings. TECO con- 
nectors between sway 
braces and post great- 
ly increase the stiffen- 
ing effect. 


Typical sway brace 
connection to a column 
with TECO toothed 


tems. 
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